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AMATEUR  RADIO 
WEEK  PROCLAIMED 


Mayor   Walter  Taylor,   Hnglewood 
NJ    signs    a    proclamation    declaring 

June  18  to  June  24  as  Amateur  Radio 
Week.  Wakliing  Mayor  T^^ylor  arc 
WA:KIN.   WA2NVG,   and   WA2CCF 


72  ARMED  FORCES  DAY 

COMMUNICATIONS 

TESTS 

hacii  year,  un  the  Itiird  Saturday  in 
May,  the  Department  of  Defense 
sponsors  the  observance  of  Armed 
Forces  Day.  This  year's  observance  = 
the  23rd,  will  be  held  on  Saturday » 
May  20,  1972.  As  in  past  years,  as  one 
of  the  many  Armed  Korees  Day  Pro- 
grams and  in  recognition  of  the  radio 
amateur's  contributions  to  the  field  of 
communications,  emergency  ser\'ices, 
and  maintenance  of  morale  among 
servicemen  ,  tlie  Departments  of  the 
Army,  Navy  and  Air  l^'orce  will  con- 
duct radio  comnumication  tests. 
These  tests  are  designed  to  be  a 
tangible  demonstration  of  the  firm 
and  long-standing  Department  of  De- 
tense  policy  to  encourage  and  support 
amateur  radio  activity. 

Die  coninumieation  tests  will  con* 
sist  of  military -to-amateur  crossbat^d 
operations,  using  continuous  wave 
(C  Wj.  voice  (SSBj  and  radio  tele  type- 
writer ( RTTY>  modes  of  operation 
and  '*CW'  and  'R1T\''*  receiving 
tests.  Special  QSL  cards  conHrming 
cross  band  communications  will  be  lor- 
warded  to  those  amateurs  wlio  estab- 
tisli  two-way  contact  witi)  participa- 
ting military  stations, 

A  CW  receiving  lest  will  be  conduc- 
ted tbr  any  person  capable  i>l' copying 


HAMS  PROVIDE 
LINK  TO  W.VA. 

FLOOD  AREA 


Reprint  I'd  fmnr  ihe  Wheeling  Sews 
Rt'gisier,  March  6,  19  72. 

As  the  death  toll  mounts  and  hope 
lor  tlie  .survival  of  the  missing  fades, 
amateur  radio  operators  manning 
emergency  ct>mmunications  in  the 
Logan  County  disaster  area  are  called 
to  check  the  official  death  list  with 
increasing  frequency. 

Since  the  Buffalo  Hollow  Creek 
flood  tragedy  10  days  ago,  hundreds 
of  ham  radio  operators  have  assisted 
in  maintaining  a  precarious  communi- 
cations link  with  the  devastated  area 
and  tlie  outside  world. 

For  C.  W,  '"Gibby  *  Welsh  of 
McMeclien.  Iiam  radio  ofHTator  since 
1*^)31,  his  kitchen-side  radio  room  has 
been  a  front  row  seat  on  tlie  disaster. 
He  and  liis  wife,  ap[ialled  by  the 
magnitude  of  the  tragedy,  marvel  at 
the  fortitude  and  perseverance  of 
radio    operators    in    keeping    the    air 

International  Morse  Code  at  25  words 
per  minute.  The  CW  broadcast  will 
consist  of  a  special  Armed  Forces  Day 
message  from  the  Secretary  of  De- 
fense addressed  to  all  radio  amateurs 
and  other  participants. 

A  RTTY  receiving  test  will  be 
conducted  for  any  station  possessing 
the  required  equiptnent.  This  is  a  test 
of  the  operatofs  technical  skill  in 
aligning  and  adjusting  his  equipment, 
and  serves  to  demonstrate  the  growing 
number  of  amateurs  becoming  skilled 
in  this  method  of  rapid  communica- 
tions, riie  RTIY  broadcast  will  con- 
sist of  a  special  Armed  Forces  Day 
message  from  the  Secretary  of  De- 
fense to  all  radio  teletypewnter 
enthusiasts.  The  message  w  ill  be  trans- 
mitted  at  dO  words  per  minute. 


waves  open  24  liours  a  day  since  tlie 
wall  of  water  swept  througti  the  tnin* 
ing  camp-dotted  valley. 

Within  liours  alter  the  Hood,  a 
radio  operator  in  Mallory,  W,  Va.,  two 
miles  below  Man  on  Buffalo  Creek* 
sent  out  the  tirsl  eye-witness  reports 
of  survivors.  Welsh  says.  He  stayed  on 
the  job  for  days  until  a  net  control 
was  designated  by  the  West  Virginia 
Emergency  Network. 

Today  station  W8ETF  in  St, 
Albans,  W.  Va,,  Is  still  receiving  mes- 
sages   from    friends  and   relatives  of 

Buffalo  Creek  residents  seeking  news 

of  their  health  and  welfare. 

Expressing  his  pride  in  the  devoted 
service  provided  by  the  amateur  radio 
operators.  Welsh  reports  hearing  of 
hundreds  who  volunteered  their  ser- 
vice during  the  ordeal  since  the  Hood. 
He  isn't  surprised,  thougli,  because 
ham  radio  operators  have  traditionally 
provided  people-to-people  contact 
throughout  the  world  in  time  of  need. 
The  circle  of  friends  ham  operators 
acquire  around  the  globe  cover  the 
world.  tJencrally  the  contacts  radio 
operators  make  are  on  a  strictly  for 
friendship  basis.  But  when  disaster 
strikes,  they  fill  the  breech  left  by 
downed  telephone  tines  and  washed 
out  roads  or  more  often  supply  the 
communications  link  where  no  other 
exists. 

*Mf  everyone  was  an  amateur  radio 
operator  this  would  be  a  more  peace- 
ful world/'  says  Gibby  Welsh.  In  the 
meantime,  everyone  can  share  in  the 
pride  Welsh  feels  for  the  tremendous 
job  being  dune  by  West  Virginians  ham 
radio  operators. 

Relay i*il  hv  Fred  MvGee,  Mtntnd'i- 
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ANTARCTIC  DRAMA 

HAM  HELPS  SAVE  PLANES 


On  28  February  at  6:55  PST.  ama- 
teur njdio  operator  W6AJZ,  Peter 
LoveltJLk,  o\^  Santa  Monica,  respurulett 
to  an  emergency  call  from  Kr4USP, 
Natiutial  Science  Foundation  Radio  at 
Pahncr  Station,  Antarctica. 

KC4USP  reported  that  two  Navy 
aircraft  re  turning  to  Christchurch. 
New  Zealand  due  to  bad  weather, 
were  *ihorl  of  fuel  and  iin likely  to 
make  their  destination.  Due  to  al>nor- 
mai  radio  conditions.  Palmer  Station 
wa3i  unable  to  make  radio  contact 
with  C  hribtchurch.  W6AJZ  responded 
to  a  call  for  help  and  was  requested  to 
phone  Comma nder  Osborne,  MiainJ^ 
Florida,  and  have  him  notify  Chrisl- 
chu rch  by  com mercial  eomniu nica- 
tions  tlial  both  aircrat^t  were  a  Hemp  t- 
ing  alternate  landing  at  Dunedin,  New 
Zealand,  It  was  urgently  required  that 
this  ai  rpu  rt  imp  le  nic  Jit  erne  rgen  cy 
conditions  in  eluding  turning  on  all 
landing  lights.  Held  lights  and  adjacent 
city  ligiiUng  to  guide  the  troubled 
aircraft. 

Apprised  of  llie  situation,  Com* 
mander  Osborne  contacted  Washing- 
ton. Telephone  contact  willi  WdAJZ 
was  then  transferred  to  C  aptatn  Price- 
Lewis  in  Washington,  where  communis 


cations  were  already  estabhshed  with 
ChristcluircfK  F'or  the  next  45  minutes 
all  communications  between  Palmer 
Station  and  Washington/Christchurch 
were  relayed  via  W^iAJZ. 

During  this  period  Palmer  reported 
radio  contact  had  been  lost  with  one 
of  the  aircraft,  1lie  aircrafls  last 
known  position  was  relayed  to 
Washington  and  Christchurch.  The 
commanding  oificer  of  Palmer  Station 
declared  a  May-Day  status. 

Captain  Lewis  reported,  for  relay  to 
Palmer,  that  all  required  emergency 
measures  had  been  implemented  at 
Dunedin  Airport,  and  that  air-sea  res- 
cue facilities  on  the  South  Island  had 
been  alerted.  At  7:5(J  PST,  with  all 
emergency  preparations  in  New 
Zealand  confirmed  by  Captain  Lewis, 
emergency  rudio  contact  with 
KC4USP  and  land  line  to  Washington 
was  secured. 

Later  that  duy  Captain  Lewis  tele- 
phoned  W6AJZ  to  advise  that  both 
aircraft  had  landed  safely.  A  letter  of 
March  3  from  the  National  Science 
Foundation  conllrmed  the  safe  return 
of  the  two  Navy  LC~I30  transport 
aircraft  with  the  assist  of  amateur 
radio  co  m  m  u  n  i  cations. 


CANADIAN  NEWS 


Courfi'sy  (kf  dmadiau  Ainateur  Radio 
Federation 

Banned  Countries  List:  Cyprus 
(amateur  operations  suspended  except 
for  operation  on  special  occasions 
when  call  sign  5B4  will  be  used  and 
cojnniunicatioii  with  otficr  countries 
is  permitted),  Gabon,  Iraq.  Kfimer 
Republic  (lormerly  Cambodia),  Libya, 
Pakistan,  lurkey,  Yemen  (Peoples 
De  m  oc r a  tic  R e p  u  b  I  i  c  formerly 
Southern  Yemen)  and  Viel-Nam, 

Tliird  Party  Traffic  Agreements: 
Amateurs  of  Canada  may  exchange 
Tliird  Party  communications  with  the 
amateurs  of  the  follovvina  countries: 
Bolivia,  C  bile,  Costa  Rica,  Dominican 
RepitblJc,  El  Salvador-  Honduras. 
Israel,    Mexico,    Peru,   US. A.    (Terri- 


tories and  Possessions K  Venezuela,  Ef- 
fective 12  Marcli  h>72:  Irinidad  and 
Tobago, 

Reciprocal  Licensing  Agreements: 
All  Commonwealth  countries  are  eli- 
gible for  reciprocal  amateur  operating 
privileges  unless  cvidejice  that  a  coun- 
try does  not  grant  reciprocal  operuting 
privileges  to  Canadian  amateurs. 
Canada  also  recognizes  such  agree- 
ments with  the  following  countries: 
Belgium.  Dominica,  Dominican 
Republic,  Ecuador  France,  Fed,  Rep. 
of  Germany.  Israel,  Luxembourg, 
Mexico  Netherlands,  Nicaragua, 
Norway,  Peru.  PcjrtugaL  Rep.  of 
Panama,  Senegal.  Sweden, 
Switzerland.  U.S.A.,  Uruguay,  and 
Vene?.ue}a. 


SKYtARC 
PROPOSAL 

TURNED  DOWN 

The  fidiowing  letter  was  received 
recently  jh^tn  NASA  eon  vend  fig 
AM  SAT's  propom!  to  provide  a  ten- 
meter  amateur  station  for  NASAs 
SKY  LAB  manned  orbiting  laboratory 
scheduled  for  fVigh  i  in  1 9  73: 
Dear  Mr.  Klein: 

As  you  know,  the  AM  SAT  proposal 
to  provide  a  radio  amateur  communi- 
cations package  for  leisure  time  use  by 
the  crew  on  Skylab  has  been  the 
subject  of  serious  consideration  within 
tfie  Skylab  Program  for  some  time 
now,  and  moi^  recently,  by  the  top 
management  of  NASA. 

It  is  with  reaJ  regret  that  I  must 
inform  you  that  in  spite  oi  the  broad 
appeal  i)f  your  concept  and  a  general- 
ly lavorable  disposition  to  encourage 
AMSAT  activities,  NASA  has  conclu- 
ded l!ui[  we  cannot  add  it  to  Skylab  at 
this  stage  of  the  program;  and,  there- 
fore, we  must  reject  your  [iro[>osaf 

Ihc  decision  involved  many  factors 
dirficult  to  summarize  briefly,  in- 
cluding concerns  tor  the  priority  of 
this  proposal  relarive  to  other  program 
additions  that  are  also  tmder  consider- 
ation, the  funds  for  the  necessary 
integration  and  testing,  and  concerns 
tor  even  a  small  additional  diversion 
of  management  and  engineering  atten- 
tion at  a  critical  time  in  an  extremely 
complicated  program. 

Our  conclusion  was  not  an  easy  one 
to  reach,  C"onsidered  by  itself  the 
proposed  appeared  feasible  and  reason- 
able one  that  we  could  not  reject 
out  of  hand.  It  may  be  of  some  solace 
to  you  that  I  brouglil  the  subject  to 
the  attention  of  Dr  Fletcher  IN  ASA 
Administrator)  and  Dr,  Low  (Dcfiuty 
Adiuinistrator)  because  of  the  unique- 
ness of  tlie  proposal  and  that  the  final 
decision  was  made  by  them,  and  then 
ontv  with  reluctance. 

Should    you    desire.    Mr.    William 
Schneider,  Director.  Skylab  Program, 
would  be  pleased  to  give  you  a  mor^ 
complete  debriefing  on  our  decision. 
Sincerely. 
Dale  D.  Mvers 
Associated  Administrator 
for  Manned  Space  Flight 
Repriu led  from  AMSA  T  Newsletter 
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73  GOES  TO  NAVASSA 


One  of  the  rarer  spots  in  the  world 
of  the  DXer  is  a  little  deserted  island 
in  the  Caribbean  not  far  from  the 
stronghold  of  Papa  Doc  Junior,., 
indeed  the  island,  though  it  actualfy 
belongs  to  the  United  States,  is 
claimed  by  Haiti.  This  erstwhile 
German  prison  island  has  been  off- 
iimits  to  everyone  up  until  just  recent- 
ly, ever  since  the  late  50's. 

A  group  of  Atlanta  amateurs  have 
organized  an  expedition  to  put 
Navassa  on  the  air  for  three  days  in 
mid-May  and  have  asked  Bdi  tor- 
Publisher  Wayne  Green  W2NSD  to 
join  the  group.  Permission  has  been 
obtained  from  the  Coast  Guard  and 
the  FCC  has  issped  a  special  events 
call  for  tlie  trip  of  KC4DX.  The  last 
call  assigned  for  Navassa  was  issued  to 
Wayne  back  in  1958  and  was  KC4AF, 
Wayne  and  live  other  amateurs  visited 
the  island  at  that  time  and  in  four 
days  of  around  the  clock  operating 
rendered  it  un-rare  for  DXers. 

You  may  be  sure  that  the  DXers 
will  be  reading  the  details  of  this 
exciting  trip  in  73,  where  it  will  be 
reported  in  fulL 

It  is  hoped  that  financial  support 
will  be  obtained  for  a  professional 
film  of  the  expedition,  Dave  Bell,  who 
produced  the  Hams  Wide  World  fihn  is 
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Landing  sitv  at  Navassa. 

interested  in  the  project,  and  at  least 
two  major  manufacturers  have  indica- 
ted an  interest  in  the  film. 


CW  AWARD 

To  promote  CW  activity  on  six 
meters,  Dennis  McCprmack,  KIPLX. 
is  awarding  a  special  certificate  to 
stations  that  work  ten  or  more  sta- 
tions on  CW  or  MCW.  This  is  a  great 
way  for  Technicians  to  improve  their 
code  while  preparing  for  the  General 
Class  exam.  Why  not  have  a  certificate 
that  shows  you  operate  this  fun 
mode?  It  is  a  nice  sign  of  accomphsh- 
ment  for  anyone  who  operates  six 
meters.  The  award  is  available  for  only 
a  quarter  in  stamps,  IRC,  or  cash  from 
D.  McCormack,  KIPLX.  $$2,  Box 
329,  Salem  NH  03079.  There  are 
eleven  different  types  of  endorse- 
ments too. 


General  Bulletins  for  RTTY  Ops 


Call 

Freq. 

Shift 

Day 

Tinne 

QTH 

PAMA 

3600 

14100 

145.14 

850  Hz 

Friday 

2030Z 

Sassenheim  Ht 

WlAW 

3625 

1st  copy 

Monday 

0300 

NL'wington  CT 

70'>5 

850  Hz 

Tuesday 

2130 

14095 

Wednesday 

2300 

2 1 095 

2nd  copy 

Thursday 

2130 

28095 

1  70  Hz 

Friday 
Saturday 

0300 
0300 

DL8CX 

35H5 

850  Hz 

Sunday 

1030 

Hamburg,  West 

3585 

170  Hz 

Wednesday 

1800 

New  OSCAR  6  Development 

AMSAT  has  just  announced  that 
the  OSCAR  6  active  relay  satellite  2 
to  10  meter  translator  would  operate 
in  the  non-inverting  frequency  mode. 
The  launch  is  scheduled  for  July.  The 
input  transponder  frequency  range  on 
2  meters  is  from  145.90  to  146.00 
MHz.  The  transponder  output  on  10 
meters  is  from  29.45  to  29.55  MHx, 
The  exact  10  meter  output  frequency 
can  be  cakuiated  by  subtracting 
I  16.45  MHz  from  the  2  meter  input 
frequency.  Of  course  the  output  fre- 
quency can  be  plus  or  minus  about  7 
kHz  due  to  Doppler  sHift  on  both  the 
input  and  output  frequencies.  Manual 
to  meter  receiver  tracking  will  be 
necessary  on  all  modes  except  FM 
where  AFC  or  a  Phase  locked  Loop 
detector  can  be  utilized.  An  example 
of  the  frequency  translation  is  that  if 
OSCAR  6  receives  a  145.950  MHz 
input  signal  on  2  meters  then  the 
translator  output  frequency  on  10 
meters  would  be  29.500  MHz  plus  or 
minus  the  combined  2  and  10  meter 
Doppler  shifts. 

Horizontal  linear  polarization  will 
be  used  on  both  the  2  and  10  meter 
antennas  on  the  OSCAR  6  satellite. 


SCHOLARSHIP  ANiyOUNCED 

The  Foundation  for  Amateur 
Radio,  Inc  announces  the  annual 
award  of  the  John  Gore  Memorial 
Scholarship  for  either  graduate  or 
undergraduate  study.  The  Scholarship 
pays  $500  for  the  academic  year. 
Upon  re-application,  it  is  subject  to 
being  renewed  for  succeeding  years. 

Licensed  radio  amateurs  who  in- 
tend making  a  career  in  electronics  or 
related  sciences  may  now  request  the 
application  for  the  academis  year 
1972-1973.  Requests  should  be  add- 
ressed to  the  Chairman,  Scholarship 
Committee.  8101  Hampden  Lane, 
Bethesda,  Maryland,  20014.  Requests 
for  applications  must  be  postmarked 
prior  to  May  31,1 972. 


OBSERVATIONS  ON  THE 
SPACE  CONFERENCE 


Gaof  AllamaiL  W5UtW 


Receniiy  [  had  the  opportunity  to 
observe  the  amateur  radio  fraternity 
and  one  facet  of  its  work  troni  a 
position  that  not  many  of  us  from  the 
hinterlund.  West  Texas,  often  have  the 
opportunity  to  do.  J  was  fortunate  to 
be  in  a  position  to  take  part  in  the 
preparation  for  and  participate  in  the 
1971  World  Administrative  Radio 
Conference  for  Space  Telecommunica- 
tions, WARC-ST,  held  tliis  last  sujii- 
mer  in  Geneva  and  thouglit  the  fol- 
lowing comments  would  be  appro- 
priate on  the  eve  of  the  A-O-C  launch; 

The  Amateur-Satellite  Service  came 
out  tairly  well  at  the  WARC-ST  but 
things  could  have  been  better.  And  as 
one  might  expect,  favorable  amateur 
influence  in  a  large  number  of  delega- 
tions could  have  been  greater, 

Tlie  lARLL  with  AM  SAT  providing 
technical  support,  was  present  as  of- 
ficial observers  and  carried  the  ball  for 
the  amateur  community  so  far  as  on 
scene  support  was  concerned,  The 
lARU  was  highly  respected  by  all 
delegations  and  provided  a  strong  and 
necessary  favorable  influence  for  ama- 
teur matters  at  the  Conference.  (As  a 
side  light,  some  organization  tike  the 
lARU  must  be  on  hand  as  a  politically 
neutral  source  of  infonnation;  often 
infonnation  from  national  delegations 
is  looked  upon  as  colored  by  national 
interests  J 

But  lARU  presence  at  the  Con- 
ference was  not  enough.  A  large 
majority  of  delegations  come  to  a 
conference  with  a  predetermined 
opinion  on  matters  involving  policy  or 
politics  in  contrast  to  matters  involv- 
ing tecFmical  trade-offs.  Amateur 
radio  unfortunately  often  falls  in  the 


former  category.  This  means  the  ama- 
teurs in  each  country  must  work  to 
convince  their  own  telecommunica- 
tions    officials     to     look     favorably 

toward  amateur  matters  before  a  con* 
ference  begins.  At  a  WARC  each 
country  has  one  vote  and  the  t^avor- 
able  vote  of  just  8  or  9  additional 
countries  at  the  Conference  could 
have  resulted  in  additional  allocations 
for  the  Amateur*Satellite  Service. 

There  is  insufficient  space  here  to 
try  to  categorize  the  various  reasons 
why  an  administration  comes  to  a 
conference  with  preconceived  negative 
positions  toward  amateur  radio.  In  a 
few  smaller  countries  however  these 
negative  positions  are  often  baa^l  on 
one  or  two  negative  encounters  with 
individual  amateurs  or  sometimes  just 
a  complete  misunderstanding  of  what 
amateur  radio  really  means  and  tries 
to  do. 

The  activities  of  AMSAT  providL^ 
new  opportunities  to  educate  high 
officials  and  provide  favorable  public 
relations.  Possibly  the  glamour  of 
space  will  open  new  doors  and  we  can 
swing  the  telecommunications  autho- 
rities in  more  countries  around  to  see 
the  advantages  of  making  all  aspects 
of  amateur  radio  available  to  their 
citizens. 
Reprinred  from  AMSAT  Newsletter 


CW  DX  MOBILE 

Congratulations    to    W6AM,    Don, 

who  has  worked   176  countries  from 

iiis  [nobile  station  during  normal    to 

and    from    work    driving,   about   one 

hour  per  day  average.  He  runs  1  KW 

on  CW  in  the  mobile. 

Counesy  of  the  Hamrag 


BIRMINGHAMFEST 

The  ''Birmingham Test"  this  year 
will  be  on  Sunday,  May  7,  at  the 
Exhibition  Hall  at  the  Alabama  State 
Fairgrounds  near  Five  Points  West  in 
Birmingham.  For  en  tertainmen  t, 
prizes,  contests,  net  meetings,  eyeball 
QSO's  and  fun  for  the  entire  t^Tnily^ 
plan  to  attend.  For  further  informa- 
tion contact  the  Birmingham  Amateur 
Radio  Club,  W4CUE,  P.O.  Box  603, 
Birmingham  AL  3520L 


WHERE  IT'S  AT! 

SSTV  FREQUENCIES 

3.845 

14.230 

21.360 

28.680 

RTTY  FREQUENCIES 

3.625 

7.095 

14.075  autostart 
14.095 
21.095 
28.095 
146,70  (AFSK) 

ARRL  CODE  PRACTICE  AND 

BULLETIN  FREQUENCIES  (MHz) 

]  .805 

3.580 

7.080 

14.080 

21.080 

28.080 

50.080 

145.588 

ARRL PHONE  BULLETIN 
FREQUENCIES  (MHz) 

1.820 

3.990 

7.290 

14.290 

21.390 

28.590 

145.588 


I 


NEW 


PRODUCTS 


New  Alignment  Tool  Set 


tREPEATER  UPDATE 


i    LISTENING 

94  76  88  73  70  64  82. 


/ 


FMers  and  hams  who  just  t'annol 
find  the  right  aligiiniLMit  tool  now  can 
keep  all  of  these  valuable  instruments 
in  one  place,  Jensen  lools  and  Alloys 
has  come  trequenciei*  involved.  Most 
receiverft  use  interchangeable  45  MH/ 
crystals,  the  tools  for  ham  and  other 
communications  services.  All  are  msu- 
lated  and  they  include  a  long-reach 
core  aligner,  i-f  translornier  aligner. 
some  special  TV  aligning  rods,  slotted 
tip,  recessed  tip,  and  hex  style  tips  are 
all  iucludcd.  The  pouch  rolls  up  neatly 
and  folds  over  so  the  tools  can  never 
tall  out  to  be  steptx^d  on  and  broken. 
Under  SI 7,  it  is  available  from  Jensen 
Toots  and  Alloys.  4117  A'  44 ih  Sl. 
Phfwilx  AZS501S, 

Mobile  Antenna  Gutter  Mount 


AL 

W4QEE 

Motjilt 

22-82 

AL 

IIVB4QGL 

(V!onTflotr>9rv 

34-94 

AL 

\)V4MWF 

Montganwrv 

16-76 

AK 

KL7USA 

Anchorage 

34-94 

CO 

Oenwer  (RTTYI 

10-70 

CT 

WAlJTe 

Bridgeport 

146295- 

-146.896 

Di 

K3SVAlri9wVyA3KWE) 

lA 

WAtSNS 

Wdttrkio  TZT 

34-94 

IL 

WB9ADW 

Geno4 

13^73 

IL 

WA9LIV 

Waukeg^n 

146  75-146.55 

IL 

WB91MC 

Hinidalt  TZO 

73^1 

Here's  new  convenience  in  a 
rugged,  all   stainless   mobile   antenna 

gutter  mount.  Tfie  unit  installs  (juick- 
ly  with  only  a  screw  driver,  is  self- 
grounding  uud  no  holes  are  retjuired  in 
the  uuto  body.  Surprising  signal  re- 
sults are  received  using  a  small  spring 
and  resonator  only  mounted  on  the 
3/8-24  stud  no  mast  section  is  re- 
quired. Also,  it  is  easy  to  reach  out 
the  window  and  pull  down  the  anten- 
na for  garages  and  oilier  obstructions. 

Add  a  small  pro  tee  five  strip  under 
the  clamp  screws  and  the  bracket 
becomes  a  \^ry  strong  trunk  lid 
mount!  When  used  with  small  trans- 
ceivers icigarette  lighter  ptug-in)  you 
ean  be  mohiling  in  any  car  or  truck  in 
a  very  few  mintttes. 

Priced  at  57.^>5.  it  is  available  from 
Re/sa  Engmeering  Co  ^  7  ft  J  J  Ply* 
mouth  Are.  .V,  MmneapoUs,  MS 
55427,  < Spring,  resonator  and  coax 
not  included.  > 


HormcFly  WB9HVVS) 

KY    W4YWH  Highland  Hfligtits  1S-79 

MA   W1EMB  Evewt   PL  BB.5  13-73 

MA    K1AIU  Framinijiod  Ghanfle  to  146,5&"  147.15 

MA    K1UZR  Bellm^^am  146.48- 147.06 

MD  W3IJK  fT«d«r»dt  13-73 

Ml     WA5RMS  GautMT  Z@    BS 

Mr4   WiGKP  DutuTh  34-34 

MO   WAfZlK  EUon  28 -BS 

NY  BfDOklvfi  146l20&-  146.aOS 

OH    WB8CQK  Dayton  16-76 

PA     WA3NOF  LancajtBi-  01-61 
FOREIGN 
Canada 

VEIAEH  ML  Blomidon  (N.S:)  146.58- 147.18 

V£1H»  Ctiarlonstown{PEn  34-94 

Thanks  to  W4CNQ,  WB^lADW. 
KISOP  KR6,  WIHBIL  Kl  AIU. 
KIMON.  WA'^AFM/Q.  VEISH, 
WB^)HWS,  W31JF,  WA2HVK, 
W3FHY,  WA5RMS,  WN0UAV, 
K3N00. 

LETTERS 

1  whofeheartedly  agree  with  the  idea 

of  using  146.52  as  a  simplex  cliannel 
and  will  do  all  I  can  to  promote  52  as 

sutitiested. 

Ron  ft  Minis 

Arrow  Kkntrtinics 

!Non%  alk  (IT 

Follinviug  is  a  kner  in  ihe  editor  of 
ihe  LIMARC  Lo^: 

Dear  hd: 

On  Thursday.  Jan.  13.  I  was  in 
Dayton  Ohio  with  my  TR-22  and  I 
had  the  pleasure  of  participating  in  a 
ham  radio  function  that  was  unique  in 
my  (too  many*  years  of  experience.  1 
think  LlMARc;  could  benefit  from  the 
a  p  pro  lie  h  the  Miami  Valley  Amateur 
Radio  Club  takes  in  using  and  policing 
their  impressive  repeater  system. 

At  exactly  7:30  a  net  control  sta- 
tions signs  on  146.76  (I  understand 
they're  changing  to  14()/i4,  but  that's 
beside  tlie  point).  He  solicits  chcck- 
-in^s  and  just  logs  calls  as  fast  as  he 
can.  fie  announces  that  this  is  a 
regular  meeting  of  the  club,  thai  each 
cheek-in  will  have  a  chance  to  be 
heard  and  after  a  brief  "business'' 
meeting  there  will  be  a  technical  talk 
by  one  of  the  members. 

By  7:40  thirty  amateurs  had 
checked  in.  including  W2NM.  Net 
control  then  solicited  ctJiunients  from 
each  check -in  in  the  order  they 
checked   in.  "Comments  ranged   from 


complaints  about  rag-chewing  (and  a 
restatement  of  the  elub  policy  re- 
garding same  —  they  discourage  rag 
chews  on  the  repeater)  to  quaHty  of 

signals  and  very  brief  descriptions  t>f 
equipnieni  that  jiulividual  members 
wanted  lo  get  rid  of.  Such  offers  were 
followed  l>y  a  brief  pause,  and  in 
almost  all  cases  arrangements  were 
made  for  *1and  line"  contacts  to 
discuss  details. 

When  it  came  my  turn  one  of  the 
members  Ivroke  in  and  asked  me  to 
tell  them  about  New  York  repeater 
operations.  Tliey  were  impressed  and 
very  interested.  You  should  have 
heard  the  groans  when  I  gave  them  the 
LIMARC  frequencies.  Tfiey  were  also 
surprised  to  learn  that  there  was  no 
useful  34/76  repeater  in  the  New 
York  area. 

After  a  very  brief  business  session, 
certain  committees  reporting  (such  as 
an  apparently  elTective  crystal  acqui- 
sition committeej  one  o1'  the  members 
spoke  on  receiver  trouble-shooting.  He 
was  most  enlighlemng.  and  he  let  Ihe 
repeater  drop  periodically  for  ques- 
tions -  which  were  frequent  and  very 


uitelhgent- 

The  technical  talk  was  followed  by 
a  general  round  til  hie  and  some 
[ileasant  yakking. 

So  an  excellent  meeting  was  held, 
information  exclumged.  club  policy 
restated,  equipmeni  exchanged,  etc, 
and  nobi)dy  left  the  comfort  of  his 
iKinie!  (By  the  way  it  was  snowing 
und  very  cold  J 

You  might  consider  ii  similar 
operation  for  L1MARC\  It  works! 

Jim  Fahnestock  WINM 


WITH 
THE 

FCC 


r-H  I  i^i  fa«  mmm  i 


® 


«>^   mA 


The  I'iseul  Year  hHO  TVi  Report 
includes  a  couiment  that  24*>1  viola- 
tion notices  were  issued  ai!inst  hams, 
as  compared  to  2464  in  1*^6*^).  One 
nercent  of  the  American  ham  popula- 
tion is  not  bad.  but  it  should  not  be 
that  high.  Many  notices  were  due  to 
lower  class  licensees  operating  in  band 
segments  reserved  for  higher  class 
licenses.  The  Citi/cns  Radio  Sej^ice 
had  140^>  notices  in  I  ^HO  as  compared 
ii\  2400  in  1^)69.  There  seems  to  he 
In  tie  effort  to  catch  illegal  CBers  or 
else  it  Is  very  difficult  to  identify 
people  who  do  not  give  any  identilica- 
tion.  It  is  unknowji  at  this  time  what 
proportion  of  the  ham  violation 
notices  led  to  further  FCC  action  as 
compared  lo  those  of  the  Citizens 
Bund. 


To  mark  the  75th  anniversary  of 
the  Marconi  Kemp  Tesfs  of  1897,  the 
Barry  College  of  Further  Education 
Radio  Society  is  issuing  an  award,  in 
the  form  of  a  certificate,  to  radio 
amateurs  who  provide  proof  of 
contact  with  Commemorative  Sta- 
tions, established  In  various  parts  of 
the  world,  and  amateur  radio  stations 
in  Italy  and  Britain. The  award  will  be 
made  available  to  amateurs  and  short 
wave  listeners  for  a  period  of  approxi- 
mately 12  months,  starting  on  May 
13,  1972  with  the  establishment  of 
the  Bristol  Channel  Commemorative 
stations  at  Lavemock  Point,  Flatholm 
Island  and  Brean  Down,  and  ending 
May  3K  1973.  All  questions  ind 
comments  should  be  addressed  to  the 
Awards  Committee,  Barry  College  of 
Further  Education  Radio  Society, 
College  of  Further  Education,  Colcot 
Road.  Barry,  Glamorgan,  Engiand. 

4:    ^    ^ 

The  Lockheed  Amateur  Radio  Club 
igain  sponsors  the  biggest  annual  ham 
convention  in  the  Los  Angeles  area, 
rhe  date  this  year  is  May  20  from  10 
\M,  until  8  P.M,  There  will  be  an 
nteresting  program  and  prize  draw- 
ngs  and  a  good  time  for  all.  The  site 
A^ill  be  at  the  Lockheed  plant  in 
3urbank,  seven  blocks  east  of  the 
iiollywood-Burbank  Airport. 

■^t        "ip        T* 
i 

Fhe  Baton  Rouge  ARC  will  hold  its 
Eighth  Annual  Manifest  May  6  and  7 
it  Father  Colbert^s  Camp,  just  east  of 
Baton  Rouge.  Besides  the  Hospitality 
Room  and  evening  awards  banquet, 
:here  will  be  a  Swap-Pest  on  Sunday, 
:ontests  for  high  speed  code,  home 
prew  building,  and  a  demonstration  of 
■adio  control  airplane  flying.  On 
Sunday  there  will  also  be  a  giant 
picnic  featuring  Uton  Diez,  the 
A^  o  rl  d '  s  *  'Ch  a  m  pi  o  n  J  a  mbalaya 
rooker/' 

*  *  * 

The  Rock  River  Radio  Club  will 
old  its  annual  hamfest  on  May  28  at 
^e  Lee  County  4-H  Center  in  Amboy 
L.  The  indoor  all-day  event  begins  at 
'  A.M.  Free  coffee  and  donuts  will  be 
^rved  whife  you  inspect  the  gear  at 
lie  tables.  Free  camping  area  nearby, 
or  further  information,  contact  Carl 
Carlson.  P.O.  Box  99,  Nachusa  IL 
1057. 


The  Wabash  County  Amateur 
Radio  Club  will  hold  its  fourth  annual 
hamfest  at  the  Wabash  County  4-H 
Fairgrounds,  Wabash,  Indiana,  on 
Sunday,  May  21,  rain  or  shine.  Admis- 
sion is  only  $L  There  will  be  no 
set-up  charge  for  the  flea  market. 
Activities  include  technical  talks,  free 
Bingo  for  the  XYL's,  and  door  prizes. 
Free  parking.  Camping  is  available  on 
the  grounds  Saturday  night.  For  more 
information  write  Bob  Mitting,  663  N. 
Spring  St.,  Wabash,  IN  46992. 

^    ^    :if 

The  Maryland  Mobileer  Amateur 
Radio  Club  will  sponsor  a  Hamfest  on 
Sunday,  May  21,  at  Anne  Arundel 
Community  College,  starting  at  10 
A.M  The  college  is  6  miles  nortli  of 
Annapolis,  just  east  of  Route  2.  Talk- 
in  on  7255  kHz,  146.94  and 
146 J  6/76  MHz  starting  at  8  A.M. 
Plenty  of  parking;  lots  of  goodies.  For 
further  infonnation  contact  Donna 
Foumier,  Secy.  MMARC,  R.  l\  Box 
154,  Discus  Mill  Road,  Severn  MD 
21144. 

.^n^  ^Pr  ^U^ 

USAF  MARS  Region  I  Convention 
will  be  held  at  the  Statler-Hilton 
Hotel,  Boston,  Mass,  on  19.  20  and  2  I 
May.  Lectures,  demonstrations,  ex- 
hibits, forums,  eyeball  QSO's,  social 
events  and  a  banquet  highlight  the 
affair.  All  interested  radio  amateurs 
are  encouraged  to  attend.  Contact 
WAIPBJ.  John  Donovan,  19  Pratts 
Junction  Road.  Lancaster  RFD,  MA 
01523  for  tickets  and  information. 

sp    5P    "S* 

The  P.H.D,  Amateur  Radio  Associa- 
tion will  sponsor  the  third  annual 
Northwest  Missouri  Hamfest  to  be 
held  at  Clay  co  mo,  Missouri  on 
JSunday,May  7,  1972,  from  9:30  A.M. 
till  4:30  P.M.  Tlie  location  wiU  be  in 
the  U,A.W,  hall  across  from  the 
Claycomo  Ford  Plant  on  U.S-  High- 
way 69  Alternate.  Tfiis  event  draws 
the  most  active  amateur  radio  opera- 
tors from  the  states  of  Kansas, 
Nebraska,  Iowa  and  Missouri. 

^b*       -vLj        ki$ 

,w^         4^         Jj" 

The  Annual  Humboldt  Amateur 
Radio  Club  Hajnfest  will  be  beld 
Sunday  afternoon,  May  2K  at  the 
Shady  Acres  City  Park,  Trenton, 
Tenn,  There  will  be  door  prizes,  flea 
market,  ladies'  activities,  and  a  play- 
ground for  the  children.  For  further 
information  contact  W4IGW,  Edgar 
Holmes,  501  N.  18th  Ave..  Humboldt, 
TN  38343, 

Free  code  and  theory  classes  for 
ham  liccnscEs  are  held  every  Wednes- 
day night  at  8  P,M.  at  Land  of 
Electronics,  400  South  Main  St., 
Lombard  IL.  Call  Phil  K9DTB,  for 
info  (3 12)  495^1  234. 


The  39th  annual  Western  New  York 
Hamfest  and  VHF  conference  wiff  be 
held  in  Rochester,  N.Y,  the  weekend 
of  May  12-13. 

Activities  start  Friday,  May  I  2tli  at 
the  Rowntowner  Motor  hin.  800 
Jefferson  Road  (14623),  new  Hamfest 
headquarters. 

Registration  for  this  fabulous  day  is 
only  S3.  Combined  registration  and 
banquet  in  advance  is  only  $7.  Ad- 
vance sale  closes  May  6.  There  will  be 
only  a  very  limited  number  of  ban- 
quet tickets  available  at  the  gate. 
Write:  WNY  Hamfest,  Box  1388, 
Rochester.  N.Y.  14603. 

The  New  York  Chapter  of  the 
National  Awards  Hunters  Chib  offers 
several  awards  for  working  various 
proportions  of  New  York  State  hams. 
For  more  information  about  these 
certificates,  write  to  Joseph  Tricarico, 
WA2MW0,  338  Madison  Ave,,  West 
Hempstead  NY  I  1552. 


Worked  New  Brunswick  Counties 

Award 

Tliis  award  requires  QSL  cards  from 
twelve  counties  of  ^few  Brunswick, 
each  showing  county,  date,  band,  fre- 
quency, mode,  and  operator's  name. 
Send  cards  to  H.  W.  Gammon, 
VEIPM.  357  St.  Andrews  St., 
Bat  hurst,  N.B,,  Canada. 

PENNSYLVANIA 

The  annual  Presque  isle  Amateur 
Radio  Club  banquet  will  be  held  May 
20,  1972  at  the  Concord  Inn  at  North 
East  PA,  Social  hour  will  be  from 
6:30  to  8  P.M.  Dinner  will  be  served 
at  8  P.M.  Tlie  price  is  $5.00  per 
person.  For  more  info  write  .pARC, 
P.O.  Box  102],  Frie  PA  or  call  AC 
814  866^0491, 

On  May  2 1  St,  the  Breezeshooters 
Eighteenth  Annual  Hamfest  will  be 
held  at  Wiiite  Swan  Park  near  Pitts- 
burgh, This  is  the  largest  ham  gather- 
ing of  its  kind  in  the  area.  Contact 
IC3FGQ  for  more  info. 

The  Sharon  ARA  will  be  holding  a 
harh  auction  on  Saturday.  May  20,  at 
the  OTH  of  WAILXF.  The  auction 
will  begin  at  I  P.M.  Directions  avail- 
able by  writing  to  Dave  Fisher 
WAILXE,  30  Ames  Court,  Sharon, 
Mass- 
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The  Yellow  Thunder  ARC  will  hold 
its  annual  liiijiilest  on  Muy  27  at  the 
Dellview  Hotel.  Lake  JVeltori  Wl.  For 
further  ini'orinatiou,  contact  A) 
GuIIagtaT  WB9BFL,  401  Market  St., 
LodiWi  53555. 


EDITORIAL  BY  WAYNE  GREEN 


SCANNING  GREEN 

While  some  of  the  chaps  on  slow 
scan   television  have  built  their  own 

monitors  and  cameras,  and  soEnc  have 
gone  tlic  KKY  Video  Vision  k\i  route, 
most  of  the  ops  have  gone  first  class 
with  the  Robot  monitor  and  ciimera 
systems. 

Imagine  the  chagrin  of  tliL*  chap 
wlio  has  spent  nearly  a  kilo  buck  and 
finds  he  is  now  able  to  see  Wayne 
Green  making  faces. 

The  Robot  monitor  and  camera 
arrived  the  other  day  and  everything 
else  ground  to  a  halt.  Within  a  couple 
of  hours  the  mating  plugs  had  been 
made  up  and  we  were  on  the  air  with 
slow  scan  television. 

The  connections  are  simple  . .  .  the 
monitor  pliiiis  into  the  regular  mike 
input  of  the  rig  and  the  mikc  then 
plugs  into  the  monitor  so  you  can  talk 
normally  or  switch  over  to  sending 
pictures.  The  audio  for  the  monitor  is 
picked  up  off  the  speaker  of  the 
receiver.  The  camera  plugs  into  the 
monitor  and  youVe  ready  to  go. 

The  first  day  on  television  wc  mude 
do  with  signs  propped  in  front  of  the 
comeni  which  were  produced  with  a 
broijd  black  felt  pen.  T!ie  very  first 
QSO  was  with  W6iFL  and  Pete  helped 
us  adjust  the  contrast  and  brightness 
controls  on  the  camera.  Next  came 
KL7HEE,  then  HK5HK  and 
HK5BFK.  KH6DEH.  ..etc.  Alt  of 
these  were  what  is  called  ''closed 
circuit''  .  ,  .  the  pictures  came  in  just 
as  if  they  were  from  our  own  camera. 

The  next  day  we  broke  from  work 
for  a  few  minutes  to  see  what  might 
be  coming  in  from  Europe  .  .  ,  ho, 
ho  .  .  ,  HA7LF  .  .  ,  not  closed  circuit 
with  alt  that  afternoon  ORM.  but 
perfectly  readable.  Mel  W8UUS,  an 
old  friend  of  ours  of  twenty  years 
standing,  swapped  pictures  .  .  .  then 
WIPE  A  from  over  in  Ihe  eastern 
sector  of  New  Hampsliire  for  state 
nLintbcr  three.  Bill's  demo  of  the 
Robot  system  at  a  recent  KIMNS 
repeater  group  meeting  was  one  of  the 

last  straws  that  pushed  us  over  the  hiil 
into  getting  on  slow  scan.  You  can 
talk  about  it  and  read  about  it.  but 
until  you  see  it  you  can  manage  to 
ignore  it. 

When  Bill  discovered  that  we  were 
on  SSTV  he  sent  over  a  menu  board 
for  us  to  use.  This  is  a  black  board 
with  white  plastic  letters  that  can  be 


stuck  on  in  moments.  With  this  con- 
traption we  are  able  to  put  the  call 
letters  of  the  station  wc  are  contacting 
up  on  it  and  make  an  instant  on  the 
air  QSL,  Wc  rigt^ed  up  the  board  to 
say,  ^'Hi  4X4VB  QSL  de  W2NSD/1 
New  Ham  Shire  20  MAR  72.  WAYNE 
-  73/'  All  we  do  is  chLinge  the  call 
and  show  a  few  frames  of  this  to  OSL 
each  contact,  ft  becomes  a  CQ  call  by 
setting  up  a  CQ  'n  place  of  the  DX  call 
and  QSL. 

Once  you  start  seeing  the  pictures 
of  the  fellows  you  are  contacting  you 
realize  there  Is  a  lot  of  truth  in  the 
proverb  about  the  difference  between 
a  man  and  a  boy  being  the  cost  of  his 
toys.  But  what  a  toy!  On  the  second 
day  of  viewing  we  swapped  pictures 
with  VK5MF  and  three  Fs  .  .  .  then 
came  the  DX  contest  and  ail  bets  were 
off  for  the  weekend  of  intense  QRiM 
Oh  well,  we  did  pick  up  a  long 
"needed"  FM7  contact  during  the 
contest  tor  an  extra  country  .  .  .  we're 
around  300  now  somewhere^  on  20 
phone. 

Day  by  day  the  slow  scan  countries 
and  states  are  building  up  .  .  .  the 
tnain  problem  is  an  almost  total  lack 
of  time  to  operate.  We  can  get  in  a 
few  short  contacts  on  FM  from  the 
car  while  taking  Sage  to  the  day  care 
center  or  while  going  downtown  shop- 
ping, but  we  don't  have  the  repealer 
connected  to  the  20m  rig  yet  so  we*re 
stuck  down  on  2m  via  WIALE  in 
Concord  to  a  cross  band  on  6m.  There 
is  precious  little  activity  on  52.525 
except  when  the  band  is  open  and  we 
can  work  W4's  by  the  gross  via  the 
repeater.  Other  than  that  the  main 
attraction  is  KIIIG  down  in  Hartford 
who  has  a  450  repeater  with  output 
on  52.525. 

We're  up  to  20  countries  on  slow 
scan,  despite  the  limited  time  .  .  . 
perhaps  an  hour  every  other  day.  The 
latest  was  4X4VB,  our  first  Asian 
QSO  . . ,  leaving  only  Africa  for  WAC\ 
Since  ARRL  seems  to  have  refused  to 
provide  an  SSTV  endorsement  for 
their  WAS  and  WAC  certificates,  it 
seems  likely  that  73  will  try  to  plug 
this  hole  in  the  dike.  There  are  some 
active  African  SSTVers,  so  WAC 
should  come  shortly. 

What  can  you  say  about  the  excite- 
ment of  sitting  there  watching  live 
pictures  from  a  DX  station?  Or  from  a 


friend  you  haven't  seen  for  a  while. 
The    pictures    are    remarkably    good, 
considering    the    limitations    of    the 
medium    In   order   to  get  the  band- 
width down  to  ham  band  propt^^rtions 
it  is  necessary  to  effect  some  small 
ecofiomies  here  and  there,  A  regular 
(ele  vision     pictures     requires    about 
4,000    kHz   bandwidth.    In   order   to 
shoehorn  this  big  thing  into  the  20m 
phone  band  we  have  to  prune  it  by 
sending   somewhat    fewer  pictures  a 
second   and   fewer  lines  per  picture. 
Fast   scan  runs  60  pictun^s  per  sec- 
ond ...  so  if  we  chop  that  down  to 
one  every  S  seconds  we  have  about 
I /500th  as  many  pictures  to  send  per 
second  ...  a  dandy  saving.  If  we  cut 
the  number  of  lines  from  440  down  to 
120  we  hnve   cut  another    1/4...  a 
total    of    about    I /2000th    as    much 
information  per  second  .  .  *  or  about  2 
kHz  bandwidth  instead  of  4  MHz. 

With  pictures  taking  8  seconds  you 
have  to  hold  still  when  you  are  shoot- 
ing  tt    live. 

Many  of  the  ops  are  using  the 
Robot  monitor  for  receiving  and  using 
tape  recorded  signals  for  sending  pic- 
tures. Robot  will  make  up  tapes  for 
you  . . .  and  so  will  any  owner  of  a 
camera,  so  it  is  no  big  problem.  Buster 

W9WED  takes  his  cassette  recorder 
along  mobile  and  makes  two-way  slow 
scan  contacts  all  with  his  recorder, 
sending  his  pictures  from  one  cassette 

and  recording  the  incoming  pictures 
on  another  cassette.  He  then  plays  the 
tupe  into  his  monitor  when  he  gets 
home  and  there  are  the  pictures.  He 
has  several  countries  and  u  bunch  of 
states  worked  two  way  mobile  slow 
scan  already. 

There  are  at  least  45  countries  on 
slow  scan  for  W8YKK  has  worked  that 
many,  YouMl  find  a  list  of  these 
contacts  in  the  slow  scan  column  this 
month, 

ADDITIONS  TO  73  STAFF 

Yvette  Grimes  (WA8L1LU  (we  all 
ate  Uncle  Louie's  Underwear)  has 
joined  the  crew  at  73  as  Assistant 
Publi^ller.  an  omnibus  category  which 
entails  producing  the  73  books  and 
hypoing  subscriptions  among  a  long 
list  of  lesser  duties. 

Yvette  is  getting  out  several  inter- 
esting books.  Including  one  on  How 
To  Use  FM.  written  by  W2NSD/1,  a 
book  of  digital  control  circuits  for 
repeaters,  a  book  on  slow  scan  tele- 
vision, one  on  converting  commercial 
FM  equipment,  a  book  on  432  MHz 
construction  projects,  a  transistor  pro- 
ject book,  and  many,  many  others. 
She  has  her  hands  full 

Lin  Green,  wife  of  the  publisher, 
has  taken  on  the  thankless  job  of 
Advertising  Manager.  This  job  involves 
an  almost  unlimited  amount  of  de- 
tails, the  missing  of  any  of  which  will 
probably  result  in  the  total  alienation 
of  at  least  one  advertiser.  Keeping  the 
ads  for  eighty  or  so  advertisers  in  each 
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issue  of  73  plus  those  in  the  Repeater 
Bulletin  all  in  order  is  a  tough  job. 

Hii  Webb  W4FQM  has  signed  on  as 
Technical  Editor  of  73.  Ed  brings 
considerable  design  experience  in  solid 
state  and  lC*s.  Ed  ha^  considerable 
experience  in  RTTY,  FM,  SSTV  and 
several  other  areas  of  the  hobby. 
Watch  for  a  lot  more  IC  project 
material  in  73, 

HAM  CELEBRITIES 

W2NSDII 

Some  amateurs  are  so  starved  for  a 
celebrity  to  hound  off  the  air  that 
they  will  even  tackle  W2NSD/L 

Seriously,  would  you  Uke  to  hear 
King  Hussein  on  the  air  more  often? 
Would  you  like  to  hear  Arthur 
Godfrey  around  the  bands?  How 
about  Barry  Gold  water?  Andy 
Devine?  These  fellows  .  .  .  and 
more  .  .  -  will  be  active  and  on  our 
bands  if  only  you  will  let  them. 

Put  the  shoe  on  the  other  foot  for  a 
moment.  How  long  would  you  stay 
active  on  the  bands  if  every  time  you 
gave  your  call  you  were  forced  off  the 
air  with  breakers?  Would  you  con- 
tinue to  ham  if  you  found  an  enor- 
mous pileup  every  time  you  stood  by? 
Would  you  enjoy  the  hobby  at  all  if 
there  was  virtually  no  way  to  com* 
plete  a  contact?  And  if  you  get  mad 
and  complain  then  you  are  a  bad  guy 

The  next  time  you  hear  someone 
well  known  on  the  air  why  not  just 
enjoy  listening  to  him  ,  ,  .  or  her? 
Help  them  to  enjoy  amateur  radio  so 
they  will  be  with  us  longer.  Jordon  is 
certainly  not  rare  anyjnore,  so  why 
not  let  King  Hussein  make  some  con- 
tacts without  immediately  jamming 
him  right  off  the  air  as  soon  as  you 
hear  him?  You  lose  ...  he  loses  . , . 
we  all  lose.  The  other  evening  I  heard 
JYI  make  a  contact  with  someone  he 
knew  .  .  ,  and  as  soon  as  it  was  over 
the  screams  of  anguished  amateurs 
demanding  a  contact  were  heard  non- 
stop for  about  ten  minutes.  One  W4 
called  over  200  times!  And  he  already 
had  worked  JYK  I  remember  working 
him  from  there. 

We  wilt  have  friends  if  we  deserve 
them.  Please,  the  next  time  you  hear 
this  nonsense  going  on,  take  the  time 
to  go  on  frequency  and  explain  to  the 
mob  that  they  are  helping  to  make  life 
miserable  for  someone  who  should  be 
a  friend  of  amateur  radio. 

IS  220  MHz  REALLY  LOST? 

The  EIA  seems  to  have  its  propa- 
ganda mills  cranking  out  garbage  full 
blast,  perhaps  even  straining  the  al- 
most inexhaustable  coffers  of  the 
assorted  unscrupulous  manufacturers 
who  are  dreaming  of  a  $500  million  a 
year  market  if  they  can  just  get  that 
band  away  from  the  hams. 

The  EIA  lobby  in  Washington  is 
totally  unopposed  by  any  organized 
amateur  radio  effort  to  save  the  band 


since  we  have  no  Washington  lobby  of 
our  own.  The  EIA  seems  to  be  en- 
couraging the  manufacturers  with  pie 
in  the  sky  promises  of  great  golden 
rewards  .  .  .just  imagine  the  profits  if 
one  out  of  every  ten  new  cars  sold  ( 10 
million  cars)  had  a  S200  CB  trans- 
ceiver! That's  S200  million  a  year!!! 
Then  one  out  of  two  of  those  would 
buy  a  base  station  too  .  . ,  and  add  in 
business  use  for  doctors,  plumbers, 
salesmen,  farmers,  etc.,  and  you  have 
S500  million  a  year  •  . ,  yum. 

The  EIA  seems  to  have  managed  to 
get  the  Defense  Department  to  okay 
the  deal,  leaving  it  squarely  up  to  the 
FCC.  The  FCC  could  hardly  be  less 
enthusiastic  —  and  no  wonder  they 
are  at  wits  end  with  the  prcst^nt 
citizens  band  and  the  prospect  of 
unleashing  a  new  screaming  mess  of 
CBers  hobbying  away  with  illegal 
calls,  illegal  power,  illegal  antennas, 
and  illegal  language  gives  them  the 
whim- whams.  Can  the  FCC  withstand 
the  one-way  pressure? 

Can  anything  be  done  to  save  this 
amateur  band?  Is  it  really  worth  any 
serious  effort  to  save?  After  alK  it  is 
virtually  unused  today,  so  why  make 
any  big  deal  out  of  it? 

It  may  come  as  a  shock  to  low 
banders,  but  the  most  used  ama- 
teur band  today,  by  far,  is  the 
two  meter  band.  Over  one  third  of  the 
active  amateurs  in  the  U.S.  are  on  two 
meters!  You  can't  say  that  about  any 
other  band.  In  many  areas  of  tlie 
country  the  top  half  of  two  meters  is 
virtually  filled  .  ,  .  and  in  the  case  of 
New  York,  overfilled.  The  congestion 
there  is  a  harbinger  of  what  is  to  come 
for  the  rest  of  the  country  in  perhaps 
another  year  or  so* 

Where  do  we  go  next  when  two 
meters  is  full?  We  go  to  220,  that's 
where.  What  about  450?  This  band  is 
a  lot  fuller  right  now  than  you 
think  ,  ,  -  what  with  television  using 
the  lower  third  of  the  band,  weak 
signal  ops  using  the  center  third  and 
FM  repeaters  and  control  links  using 
the  top  third.  There  is  room  for 
expansion  on  450,  but  not  a  whole  lot 
in  urban  centers.  No,  wt  need 
220  ...  we  need  it  now  . ,  .  and  we 
will  need  it  desperately  in  another 
couple  of  years  unless  FM  growth 
suddenly  stops .  .,  and  there  is  no 
reason  to  expect  anything  but  con- 
tinued  growth  of  FM  since  it  is  one  of 
the  biggest  bunches  of  fun  amateur 
radio  has  ever  provided, 

I  am  convinced  that  220  MHz  can 
be  saved  for  amateurs  ...  and  saved  in 
its  entirety.  1  believe  that  we  have  the 
thinking  part  of  the  FCC  on  our  side 
and  that  if  we  give  them  any  reason- 
able excuse  for  saying  no  to  the 
manufacturers  that  they  will  indeed 
say  no. 

Time  is  short  ..  .  painfully  short.  If 


we  dawdle  for  a  few  more  months 
there  will  be  no  way  to  save  the  band. 
The  way  to  save  it  is  the  obvious 
one  . .  ,  use  it.  Use  it  or  lose  it,  a  good 
slogan  and  an  accurate  one.  So  how 
can  we  use  it  _  .  in  a  hurry? 

The  prospects  of  much  more  AM  or 
sideband  operation  on  220  are  not 
encouraging .  .  .  but  more  FM  would 
be  simple  and  could  be  quickly  organi- 
zed. If  every  repeater  group  in  the 
country  made  it  a  crash  program  to 
put  on  a  220  repeater  ,  ,  ,  NOW  .  .  , 
we  could  have  somewhere  between 
500  and  1000  repeaters  on  220  MHz 
by  fall  .  .  ,  and  I  think,  if  <ve  could  do 
that,  we  would  have  ourselves  an 
amateur  band  and  no  great  big  CB 
mess. 

This  plan  was  unfolded  before  the 
representatives  of  about  50  north- 
eastern repeaters  at  the  Shrewsbury  FM 
Symposium  in  February  and  every 
single  two  meter  repeater  group 
agreed  to  put  on  a  220  signal  as 
■quickly  as  possible.  The  first  on  were 
yie  WAlNXCi  repeaters  in  Cojinccti- 
cut,  with  both  WAIKGQ  in  Vernon 
and  WA I  KH A  in  Torrington  going  on 
full  220  repeat  in  early  March!  Bruce 
and  the  group  are  to  be  congratulated! 

The  big  holdup  for  large  scale  integ- 
ration of  220  is  obviously  the  lack  of 
equipment.  There  is  little  available  in 
quantity  for  the  band.  This  is  being 
corrected,  thank  heavens.  Ed  Clegg 
has  announced  that  he  will  soon  have 
a  220  transceiver  available  .  .  .  phis  a 
220  repeater  package.  TPL,  which 
sells  through  Henry  Radio  as  Tempo, 
will  be  making  deliveries  of  their 
long-awaited  220  transceiver  ($179) 
and  that  should  get  things  moving. 
This  is  an  AM-FM  rig,  for  both  crystal 
and  vfo  use.  TPL  is  also  working  on  a 
220  repeater  package  which  is  cxpec* 
ted  to  be  priced  at  about  S3 00,  Look 
for  220  gear  from  Avcom,  Standard, 
SBE  and  others  before  long.  By  fall 
the  rush  to  use  220  may  be  on  in 
earnest  .  ,  .  perhaps  we  can  save  this 
one.  You  may  be  sure  that  every  piece 
of  220  gear  that  comes  out  will  be 
reported  in  depth  in  73. 

Credit  where  it  is  due:  the  ARRL 
filed  a  comprehensive  comment  with 
the  FCC  supporting  the  amateur  need 
for  the  220  band  and  pointing  out  the 
reasons  why  CB  use  of  the  frequencies 
would  be  to  the  advantage  of  no  one 
except  a  few  manufacturers. 

The  future  of  220  MMz  is  up  to 
you.  Members  of  repeater  groups 
should  raise  cain  until  a  220  trans- 
mitter (at  the  least)  is  put  on.  Please 
be  sure  to  let  mc  know  when  you  get 
on  the  air  so  your  transmitter  can  be 
listed  and  the  FCC  can  be  advised  of 
your  use  of  the  band. 

What  channels  to  use  on  this  band? 
The  northeastern  repeater  groups  de- 
cided, after  a  lot  of  hassling,  to  run  ail 

(continued  on  page  /  0) 
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repeater  inputs  starting  at  221,98  and 
going  down  every  1  20  kHz  for  each 
succeeding  channel.  The  outputs 
would  be  3  MHz  above  that,  starting 
down  from  224.98  MHz.  Narrow 
band,  please.  The  coordinator  for  the 
northeastern  part  of  the  coimtrj/  for 
this  band  (and  all  the  other  FM  bands) 
is  Pierre  Catala  F2BO/W1 ,  J  aStl  Maple 
Street,  Needham  MA  02192,  As  soon 
as  coordinators  are  available  or  known 
for  other  parts  of  the  country  I  will 
pass  along  tlveir  addresses, 

THE  SON  OF  160nn 

Amateurs  of  my  vintage  can  re- 
member with  great  warmth  the  old 
160  meter  band,  back  when  it  ran 
from  1800  2050  kHz  for  phone  and 
was  the  very  best  band  we  had.  It  was 
great  for  local  and  relatively  short 
distance  contacts  and  it  was  nice  and 
wide  .  .  .  for  those  days.  TJie  other 
two  oiajor  phone  bands  were  restnc; 
ted  to  Class  A  amateurs  and  were  each 
only  100  kHz  wide,  and  were  each 
just  about  permanently  filled  with  a 
handful  of  smug  kilowatt  nets  .  .  .  it 
only  took  nine  of  them  to  fill  up  each 
band. 

The  FCC  tells  us  that  it  should  not 
be  long  before  that  dratted  Loran  is 
removed  front  160  and  the  band  can 
again  be  turned  over  to  amateur  use. 
It's  about  time  .  .  .  Loran  has  been 
bypassed  technologically  for  quite 
some  time  and  has  just  been  hanging 
on  and  on  and  on. 

Say  .  ,  ,  perhaps  you'd  better  pass 
along  a  note  to  your  favoHte  manufac- 
turer and  let  him  know  that  it  might 
be  prudent  to  add  one  more  position 
on  the  band  switch  o\^  future 
models  ,  .  ,  and  calibration  for  l60m. 
This  will  be  one  hellova  band  when  it 
gets  going  again.  You  wait  and  see. 

ROLLING  OFF  A  LOG 

About  75%  of  the  FCC  complaints 
against  amateur  have  to  do  with  the 
keeping  of  logs.  This' has  nothing  to 
do  with  any  directives  from  Washing- 
ton, but  seems  more  to  represent 
initiative  on  the  part  of  a  few  en- 
gineers in  charge  of  FCC  monitoring 
stations.  One  is  inclined  to  wonder 
why  these  chaps  are  not  spending 
their  idle  hours  trying  to  stem  the 
flow  of  obscenity  and  tinears  on  I  1 
meters  instead  of  harassing  amateurs 
over  a  regulation  that  is  of  utterly  no 
importance  today.  Other  than  the  fact 
that  logs  have  "'always''  been  required, 
'What  possible  reason  is  there  for  keep- 
ing them?  Logging  has  been  done 
away  with  for  many  services,  yet  just 
becaiise  it  still  stands  on  the  books  for 
amateurs  some  engineers  arc  making 
life  absolutely  miserable  for  quite  a 
number  of  amateurs. 


SST 
SCEN 


SSTV  reminds  one  of  the  early  days 
of  SSB.  Remember  when  there  were 
only  a  few  SSB'ers,  and  they  gathered 
on    specific    frequencies?    Remember 
when  DX  stations  first  started  appear- 
ing on  SSB:  the  ^^Qiiacking;"  the  ^^Dif-- 
ferent  type"  pileups?  The  resemblance 
between  the  start  of  SSB  and  the  start 
of  SSTV  is  phenomenal  If  this  is  any 
indication  of  things  to  come,  SSTV 
may  grow  to  be  as  popular,  or  more 
popular    than    SSB.    And    why    not? 
Commercial   TV   replaced   radio   to  a 
large  extent,  did  it  not?   Soon  *'just 
talking''   to  a  guy  will  be  a  mode  of 
the  past.  Each  day  more  and  more  of 
us  are  getting  to  see,  for  the  firs  I  time, 
the  fellows  weVe  been  talking  with  in 
the  past.  And  believe  me,  that's  quite 
a  surprise.  As  the  XYL.  WB40EE,  said 
the  first  tmie  she  saw  W7ABW,  ^^But 
thafs    not    how    he    sounds    like   he 
would  look."  Indeed,  very  few  people 
do  sound  like  they  look.  It's  just  that 
you  don't  notice  it  if  you  meet  them 
in   person.   Sound    interesting?   Right 
on!  Maybe  Tve  enticed  you  to  at  least 
investigate  slow  scan  TV.  Chances  are 
you'll  find  it  the  most  jascinating  as- 
pect of  ham  radio  since  the  spark  gap. 
The  1972  slow  scan  contest  activity 
appeared  heavier  than  Mst  year,  and 
band     conditions    were    very     good. 
There  shguld  be  some  high  scores  this 
year.  One  couldn't  help  but  notice  the 
way  LA8C1  was  picking  off  QSO's  on 
20  meters.  And  15  meters  was  usually 
good  for  a  few  more  countries.  There 
was  a  definite  trend  this  year  to  the 
use  of  white  lettering  on  a  black  back- 
ground    for     liys     that     seemingly 
punched   through  QRM.  And  I  never 
heard  last  year's  winner.  W9NTP,  on 
at  all.  Don?, 

Recently  white  working  one  of  the 
SSTV  gang,  the  question  of  power  and 
final  tube  life  came  up.  I  was  quite 
surprised  to  find  the  other  station  was 
running  around  600  watts  average  out- 
put on  SSTV,  while  I  was  running  50 
watts  output,  average,  on  SSTV.  Our 
pictures  were  closed  circuit  both 
ways.  He  was  also  having  trouble  with 


73  would  appreciate  getting  a  copy 
of  any  correspondence  you  may  have 
received  from  an  FCC  engineer  regard- 
ing logs.  Perhaps,  by  making  the 
names  of  these  chaps  public  we  can 
discourage  them  from  pursuing  this 
vendetta  against  hams. 

Mind  you,  we  don't  in  any  way 
condone  illegal  amateur  opera- 
tion .  .  .  over  power,  stuff  like 
that  .  .  .  but  we  do  want  to  try  and 
protect  individual  amateurs  against 
harassment,  from  any  source. 

.  .  .Wayne 


short  final  tube  life  under  these  cir- 
cumstances. Whiie  I  watched,  he  re* 
duced  output  down  to  50  watts.  His 
signal  dropped  from  around  20  over  9 
to  about  S9.  The  pictures  were  stiil 
perfect  copy* 

This  brings  to  focus  an  important 
point  newcomers  may  not  know.  The 
use  of  reduced  power  is  proper  in  slow 
scan  TV.  Since  the  1200  Hertz 
carrier  is  constant,  the  duty  cycle  is 
100'^.  tlie  same  as  leaving  a  constant 
carrier  on  the  air.  Modern  rigs  can 
withstand  this  punishment  only  a  few 
seconds:  thus  cutting  back  power  out- 
put is  the  logical  answer.  Granted,  50 
watts  may  be  an  extreme  on  low 
power  and  600  watts  may  be  an  ex- 
treme on  high  power,  but  1  think  you 
get  the  point.  The  least  power  neces- 
sary to  maintain  a  solid  copy  QSO  is 
usually  much  less  than  you  suspect. 
Most  of  the  old  time  SSTV'ers  who 
have  a  KW  linear  run  150  to  200  watts 
on  SSTV.  and  have  found  these  cbTi* 
ditions  a  happy  medium  between  tube 
life,  signal  strength,  and  QRMing 
others,  A  little  experimentation  on 
your  part  will  show  you  your  best 
power  for  your  rig.  And  remember,  re- 
duce output  power  by  decreasing; 
mike  gain  and  camera  or  tape  recorder 
output,  not  by  loading  the  amplifier 
lighter  or  (gad)  by  dropping  the  linear 
and  putting  a  super  heavy  load  on  the 
poor  exciter.  Remember  let  the  rig 
and  linear  loaf  along! 

It's  good  to  see  exotic  DX  and 
celebrities  on  slow  scan.  ^)K2AM. 
9Q5BG  and  others  keep  the  boys  hop- 
ping on  20,  and  Barry  Goldwater, 
K7UCiA/WA7UGA  had  some  good 
pictures  for  the  slow  scan  net  ( 14.230 
MHz,  1800  GMT,  Saturdays)  last 
Saturday.  He  was  20  over  9  here  in 
Birmingham,  Alabama.  Now  if  we  can 
get  the  boys  to  move  the  camera  off 
Barry  and  show  us  around  that 
fabulous  station  of  his! 

I  hope  Tm  not  letting  the  cat  out  of 
the  bag,  but  the  plumb  icon  tube 
can  be  used  directly  on  slow 
scan  — iip  expensive  fast  scan  antl 
sampling  techniques  involved.  The 
tubes  are  difficult  to  find  (TV  station 
pullouts  are  the  only  way)  but  once 
you've  secured  one  -  WOW!  More 
info  on  this  will  be  available  later. 

Some  of  the  gang  ai^  getting  quite  a 
few  countries  on  slow  scan  now, 
Who*s  the  W8  with  40  plus  countries? 
W4MS  and  VE7JA  are  in  the  high 
thirties  -  no  telling  how  many 
W9NTP  has  -  Vm  still  plodding  in  the 
mid-thirties.  How  about  you?  Drop 
me  a  card  and  tell  me  your  SSTV 
total,  and  maybe  a  good  off4he-air 
photo  you'd  iike  to  show  in  this 
column.  Or,  tell  us  about  your  special 
SSTV  project  you've  been  working 
on.  It  will  be  quicker  to  send  mail  to 
me  directly,  rather  than  through  the 
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73  office.  My  address  is:  Dave  !ngnun 
K4TWJ.  Eastwood  Village  #SON.  Rt. 
n.  Box  499.  Birmingham,  Alabama 
35210. 

Here  is  a  list  of  some  active  DX 
stations  using  SSTV.  thanks  to 
WSYifK.  who  worked  (Ikiii.  Look  for 


them: 
CTIPG 
J)J0C:N 
bA4DT 
EA8CI 
ELXB 
VtyA  XT 
FG7XT 
G5ZT 
GW.^DZJ 
liA7LK 
HB"IT 
HK7XI 
HR3HH 
IILCF 


IS  IGF 

KH6DhH 

KL7DRZ 

KP4GN 

KXdDR 

LA3SG 

LU7AAG 

OKIGW 

ON4DN 
OZ4IP 

PA0LAIV1 

py:eeg 

PZ 1  DA 

SM4AMM 


VE6RM 

VK5MF 

VP9GR 

W4MS 

XE3DX 

XW8AX 

YN3RBn 

ZLIAOY 

ZS3B 

ZS6UR 

4m:bc 

4X4VB 
GY5PB 
9K2AM 
')05BG 


SVIAB 
Following  IS  a  suggested  signal  re- 

portiiij2  \\  stem  for  use  on  SSTV: 
R    S-V 

R  =    Voice  readability   1  -  5 
S  =    Signal  strength   1  -  *' 
V  =  Video  readability   1  -  5 

VO  =  Nothing  decipherai)le 

V]  =  Occasional  letters  come  tliroiijih. 
difficult  tO'Copy 

V2  =  Call  sign  readable,  pictures  visi- 
ble, if  not  ideii  tin  able 

V3  =  Good  copy  on  some  pictures, 
occasional  complete  pictures 

V4  =  Good  copy  tiiost  of  the  tinve, 
photos  recognizable,  sonic  iiuer- 
ference.  inulti-path  fading  etc. 

V5  =  Solid  closed  circuit  pictures 

That's    it    for   now.    See   you   on 
SSTV. 

K4rwj 


CONTEST 


Worked  nil  Mass.  Cities  &  Towns 
:ontest,  0001  GMT  June  I  I  to  0400 
jMT  June  15.  This  is  a  maximum  of 
100  hours,  lixchange:  Signal  report, 
:ity  (or  Town).  County,  and  State. 
koring:  One  point  for  eacli  Massachu- 
;etts  station  worked  regardless  of 
rand.  Final  score  is  the  number  of 
iiflerent  Mass,  stations  limes  the 
lumber  of  different  incorporated 
dass.  Cities  &  Towns  worked.  Opera- 
ors  may  enter  as  single  band  or 
nulti-band  stations.  A  certillcate  Will 
>e  issued  to  the  winner  in  each  State, 
Province,  and  Country  in  each  clasps. 
n  case  of  ties,  the  entry  having 
Aforked  the  most  Counties  shall  have 
lie  higher  poiiition.  Hntrieti  must  be 
ecei^ed  no  later  than  July  3K  1972. 
Entries  must  show  date  and  time  of 
rfass.  stations  worked  plus  the  *^*ex~ 
:hange"  information.  Submit  entries 
:o  Warren  Baker  Wl  DITl.  fv(^  Rexford 
5t..  Mattapan  MA  02126. 


6  METER 

THE  FIFTY  MEGAHERTZ  BAND 

W4GDS.  known  to  nianv  for  his 
daring  exploits  as  ZFIRS  during 
several  previous  VHF  contests,  is 
planning  to  go  even  further  afield  this 
year.  Bob  has  already  been  iss^ued  the 
call  VP5RS  and  if  everything  gels  as 
expected  he  vvill  be  active  from  Cacios 
Island  for  several  days  around  contest 
time.  Cacios.  in  case  you  don't  know, 
is  one  of  a  group  of  islands  located 
approximately  500  miles  southeast  of 
Miami  and  175  miles  north  of 
Porf-Au -Prince.  Tentative  plans  caJl 
for  a  beacon  which  would  be 
operative  even  if  the  band  isnt  t>pen. 
Details  will  be  published  as  they 
iH'come  available.  By  the  way.  Bob, 
do  you  really  think  you  can  get 
United  to  stop  there? 

While  on  the  subject  of 
DXpeditions  it  might  be  well  to 
mention  that  the  people  who 
undertake  these  trips  for  our  pleasure 
do  so  at  their  own  expense  and  often 
require  (and  always  appreciate)  an 
SASE.  The  same  is  true  of  Stateside 
operators  who  live  in  sparsely 
populated  States.  Tlie  burden  of 
postage   on   Juindreds  of  cards  each 

year  is  too  much  to  bear.  You  can 
make  life  easier  for  these  people  and 
insure  receiving  a  QSL  by  doing  tliis 
small  courtesy. 

The  annual  VHF  Conference  of  the 
Central  States  VHF  Society  is 
scheduled  for  the  weekend  of  August 
18  -19-20.  Now  is  the  time  to  start 
making  plans  to  attend.  The  society 
net  meets  at  2130  CST  on  or  about 
3980  kHz  on  Sunday  evenings.  Give  a 
listen  you  will  hear  a  great  deal  of 
interest  to  the  VHF-UHF  devotee. 

Tlie  near  complete  silence  has  been 
broken!  The  evening  of  March  5th 
brought  a  rather  extensive  opening 
from  7  Land  as  far  east  as  the  third 
call  area.  Glen  WA7FPO,  could  be 
heard  working  Missouri,  Kansas. 
Ok  lahoHM  and  Te  nnessce ,  anion  g 
others.  The  5's  in  Texas  and 
Okfahoma  also  got  their  share  working 
into  Florida  and  most  of  the  Midwest. 
A  report  was  received  to  the  effect 
that  the  border  states  had  earlier  in 
the  day  heard  signals  from  Central  and 
South  America:  however  the  report 
has  not  been  contlrmed  as  of  this 
writing* 

In  building  se\cr;il  dozen  KW  PFP 
linears  of  the  type  described  in  the 
July  1969  issue  of  73,  a  number  of 
changes  were  made  which  may  be  of 
interest  to  those  planmng  a  similar 
project.  Tlie  chassis  size  was  changed 
to  8  X  10  X  2Vi  in.  in  order  to  allow 


the  same  amphfter  to  fit  either  the 
Swan  or  Heath  speaker  cabinet. 
Components  originally  mounted  on 
the  side  of  the  chassis  were  movetf 
underneath  maintaining  the  same 
relative  position.  Each  screen  is  now 
fed  through  a  separate  No.  327  tamp 
and  bypassed  by  a  13K,  lOW  resistor. 
The  resistor  biases  the  lamp  on  so  that 
less  screen  current  is  required  to  blow, 
the  bulb.  It  may  be  necessary  to 
adjust  values  in  the  screen  supply  to 
con^pensate  for  the  additional  current. 
With  this  modification  it  is  no  longer 
necessary  to  change  one  tube  at  a  time 
in  order  lo  determine  which  of  the 
parallel  pair  is  defective.  The  amphfier 
will  run  quieter  if  you  tack  the 
chimneys  to  the  sockets  with  3  or  4 
dots  of  silicon  rubber  bathtub  caulk. 
It  stops  the  inevitable  chattering. 

WA0ABI 


HOT  GEAR 


Joseph  A.  Gibson  KITLP.  181  So. 
OrLiwrd  St..  Wallingford  CT  0(i492. 
reports  the  theft  of  a  Standard 
SR-r806  FM  Transceiver.  S/n 
009210:  also  25  watt  power  booster. 
$50.00  reward  Tor  information  leading 
to  arrest. 

Aerotonc  Model  6M  355 LT.  S/N 
085064.  Penn  Central  RR  Police,  Rm 
1750,  Grand  Central  Terminal,  15 
Vanderbill  Ave.  NY  NY  10017. 

Std.  SRC-806M  S/N  102703,  Clem 
Matliias,  3134  Coronado  Ave..  Im- 
perial Beach  CA  92032. 

Lafayette  HA-410  S/N  10014.  Ger. 
Macari  WA2KDG.  29  Carriage  Dr., 
King.  Park  NY  1 1 754. 


List  from  Past  Issues: 
Mfr.,  Model.  Ser.  IMo. 
Halli.  SR46A,  Mo. 446100 
Re9,.  HR  2.  No.04^33505 
Sonar;  FM 3601,  No.  1003 
Coll.,  75A4.  No.804 
GE,  Portable,  JVo. 1041218 
ColL,75SE^,  No  15640 
Coll,  21S3.  No.12000 
Coll.,  S16F1^No  1649 
Simp.  Mod -A,  No. 35457 
SBESB33NO.103906 
Heath  NW22A  No-90?-lS35 
Nat'i  HRdSO  No.  2800 19 
HaJli.,  $R160  No,416000' 

108039 
Drake  TR3N0.3858 
Coll..  KUVM2A  No  13815 

Colt.,  312B4  NO.S9920 
ColL,  30L1  No.  40084 
ColL  MPL  Mo.  44507 

Coll.  MM1  (mob.  mikej 
Mi^o  mintspkr, 

SwanSW174No.  416S 
Reg  HR2A  No.D4^&896 
HR2A.  No.04  6208 
Heath  SS102,No.  132  128107 


Ysesu  FT  101  No.  107036 

Standard  2m  FM  No.  102703 
Drake  ML2  No.  20189 


OWIMT 

tssue 

WAIEIVtU 

9/71 

WA5BNM 

11/71 

WB2ARM 

11/71 

W0MGI 

12/71 

K2AOQ 

1/72 

Col,SMi. 

1/72 

Col.St.U, 

1/72 

Col.St.U. 

1/72 

W2PWG 

1/72 

WASJGU 

2/72 

WIBDX 

2/72 

WA5DQF 

2/72 

K9WA 

2/72 

WA9EYL 

2/72 

AftRLHQ 

2/72 

M.  Godwin 

Sgt*  Hopkrns 

2/72 

Wilm,  DE  Po(ic« 

W0AXT 

2/72 

K4GBL 

2/72 

W8FXX/5 

3/7Z 

W  .Singer 

3/72 

Woodbndge  VA 

703,491  2257 

WA2YSW 

4/72 

W6NPV 

4/72 

WB2LLR 

4/72 
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Microwaves 


Go  away,  appliance  operators!  This 
column  is  written  for  those  amateurs 
enterpriijing  (and  foolhardy)  enougli 
to  populate  the  amateur  bands  1  GHz 
(1000  MHz)  and  above.  Believe  me, 
there  is  darned  httle  commercial  ama- 
teur gear  up  here. 

So,  for  those  who  have  what  it 
takes  to  venture  into  black  magic  land 
via  this  column,  let's  lay  some  ground 
rules  for  the  care  and  reading  of  the 
new  microwave  bulletin  board. 

This  column  belongs  to  you.  the 
experimenter  and  microwave  com- 
municator Any  topic  you  wish  clari- 
fied, any  product  you  want  the  world 
to  know  about,  and  especially  any 
news  you'may  have  to  share  with  your 
fellow  microwavers  —  all  it  takes  is  a 
postcard,  Tliis  column  can't  exist 
without  inputs  from  all  of  you. 

I  GHz  (1000  MHz)  will  be  con- 
sidered the  ''norma r'  lower  cutoff 
frequency  of  interest,  but  an  occasion- 
al venture  to  450  will  be  made. 

Waveguide  &  Widgets  (New  Products) 

Fairchild  reportedly  has  a  25^  com- 
puter diode  oscillating  in  the  Trapatt 

and  Impatt  modes.  The  diode  is  the 
FD-300,  and  several  people  report 
powers  {pulsed  Trapatt)  of  several 
hundred  watts  around  500  MHz,  CW 
Impatt  oscillations  around  3  or  4  GHz 
(no  power  level  given)  with  this  device 
has  also  been  noted.  For  more  infor- 
mation, see  February  1972  issue  of 
IEEE  -  'Transactions  on  Microwave 
Theory  and  Techniques  (MTT)/' 

Thinking  about  next  Christmas  for 
your  least-hked  friend?  Give  him  some 
new  15  GHz  (yes,  that's  right.  15,000 
MHz)  ARSENIC  transistors.  The  ar- 
senic doping  allows  emitter  regions  to 
have  a  1  micron  (l/LOOO.OOO  meter) 
width.  The  arsenic  also  allows  you  to 
create  a  pretty  spectacular  whodunit. 
This  is  more  completely  described  in 
Microwave  Journal  February  1972,  or 
write  to  Fairchild  Semiconductor. 
Palo  Alto  CA. 

Above  the  noise 

Pete  W6DXJ,  Carl  WA6RGH  and 
Jim  WB6BHK  have  claimed  a  new 
amateur  S-band  (2300  MHz)  record.  It 
seems  Pete  and  Carl  had  the  first 
amateur  phased-array  (one-way)  con- 
tact; Carl  and  Jim  had  the  first 
phased-array  to  phased -array  (two- 
way)  contact,  all  over  a  closed  100 
meter  course.  More  information  on 
this  is  being  prepared  for  pubh cation. 

Microwave  mumbo-jumbo 

You  may  have  a  question  or  two 
about  frequency  designations  in  the 
microwave  region.  This  one  is  typical: 

Whal  is  "5^"  band  and  why  is  it  so 
named? 


|y|ilttary 

ffiliate 
adio 


A 


R 


S 


ystem 

MARS  is  made  up  of  licensed  hams 
who  ari^  interested  in  military  radio 
communications.  Separate  programs 
are  operated  by  the  three  services,  all 
using  similar  rules.  Any  licensed 
amateur  J  sixteen  or  older,  who  has  a 
station  capable  of  operating  on  the 
assigned  MARS  frequencies  (usually 
just  outside  the  regular  ham  bands) 
may  apply  to  the  service  of  liisorher 
choice  for  MARS  membership.  To 
apply,  simply  write  for  a  MARS 
application  to  one  of  the  following: 
ARMY:  Room  1C475,  The  Pentagon, 
Washington  DC  203  15. 
AIR  FORCE;  Bldg.  H243,  Tempo  E. 
4th  &  Adams  Dr.  NW,  Washington  DC 
20333. 

NAVY-MARINE  CORPS:  5827 
Columbia  Pike,  Bailey's  Crossroads 
VA  2204  L 

"Okay/'  you  say,  '*1  know  how  to 
get  into  MARS,  but  why  should  I  join 
and  what  do  I  do  after  I  get  in?"  The 
answer  is   complex  ~  first,   you   take 


It  started  a  long  time  ago  when 
scientists  were  inventing  radar.  Radan 
by  the  way,  was  classified  *Top  Sec- 
ret'' during  WWII.  Even  the  name 
radar  was  "TS/  Naturally,  the  fre- 
quency used  was  secret  also,  and  what 
is  rnore  secret  than  *'X,*' 

So  they  called  the  old  radar  band 
(10  GHz)  X-band.  After  the  wan 
when  things  loosened  up  a  bit,  they 
began  experimenting  (mostly  amateur 
experimentation  -  at  that  time  we 
had  ail  bands  10  GHz  and  above)  with 
other  frequencies.  The  old  radar  ter- 
minology stuck,  and  they  began  nam- 
ing other  bands  apparently  at  random. 

Herewith  a  tabulation  of  the  letter 
bands: 

Frequency  Amateur 

Letter   Band  Band 

P  200-400  MHz      220-225 

L  400-1500  MHz    420-450 

1215-1300 
S  1.5-40  GHZ         2300-2450 

1500-4000  3500-3700 

G  4.0-6.0  GHz         5.65-5.925 

X  6-12  GHz  10.0    10.5 

K  12-36  GHz  21-22 

All  above  30 
0  36-46  GHz  Ah 

V  46    56  GHz  All 

W  56-100  GHz         All 

Thus,  k)  speak  of  amateur  ''S'* 
band,  either  23-2.45  GHz  or 
3*5—3.7  GHz  is  the  band  in  question. 
To  distinguish,  the  terms  "High  S"  or 
'*Low  S"  are  used  to  determine  a 
particular  band. 

Amateur  High  S  =  3.5—3-7  GHz. 

Amateur  Law  S  =  2,3—2.45  GHz. 

Jim  Weir,  WB6BHI 


your  place  with  a  growing  number  of 
active  hams  who  are  getting  invaluable 
training  in  military  communica- 
tions -  who  serve  as  an  immediately 
available  auxiliary  communications 
system  for  the  Armed  Forces  in  the 
event  of  an  emergency  -  and  who 
handle  countless  thousands  of 
morale-building  messages  and  phone 
patches  for  our  servicemen  overseas. 
As  an  active  MARS  member  you  will 
be  eligible  for  certain  surplus 
equipment  -  some  so  sophisticated  as 
to  be  beyond  the  reach  of  the  average 

ham,  and  you  will  be  eligible  for 
correspondence  courses  from  the 
various  Armed  Forces  Schools  and 
Iniititutes  -  courses  that  wiil  take  you 
from  the  basics  through  space 
technology,  and  at  no  cost!  This 
column  is  not  to  be  construed  as  a 
sales  pitch  for  MARS  -just  the  facts. 
More  on  responsibilities  and  benefits 
in  future  MARS  columns. 

Welcome  to  new  Chief  MARS 
Army,  Col. (Ret.)  Robert  B.  Woodside 
A3ZLH.  who  is  a  long-time  active 
MARS  member  and  former  Maryland 
State  Director.  Acting  Chief  Joseph 
Ziglinski  A4DIN,  will  remain  as 
Assistant.  Congratulations  to  A3ECP, 
another  long-time  Maryland  State 
MARS  Director,  who  was  awarded  the 
Army's  Oustanding  Civilian  Service 
Medal ,  .  ,  First  Army  has  a  code 
proficiency  program,  400 L5  kHz,  on 
the  second  Sunday  of  each  month  at 
6:30  PM  EST. 

The  State  of  Virginia  is  covered 
completely  with  a  2  meter  MARS 
network,  and  plans  are  underway  to 
link  the  entire  First  Army  Area  from 
Maine  to  Virginia!  Repeater  inputs  are 
on  1 48.0  K  out  on  143.99  as  in  most 
Army  installations.  MARS  members 
from  other  Army  areas  are  welcome 
to  use  these  facilities  when  in  the  First 
Army  area,  according  to  Command 
MARS  Director  Bob  Sheridan, and  the 
same  policy  has  been  placed  in  effect 
by  Third  Army  MARS  Director  Hal 
Mulkey  and  Fifth  Army  MARS 
Director  Roland  Belk.  Perhaps  by  the 
time  you  read  this  the  Sixth  Army 
will  have  joined  in  the  ^'reciprocal 
trade  treaty!"  Meanwhile,  if  you  are  a 
MARS  member  traveling  in  a  different 
Army  area,  don't  hesitate  to  use  the 
facilities  -  the  wor^t  thing  that  could 
happen  is  for  someone  to  tell  you  you 
are  not  authorized  for  that 
area  -  something  that  happened  to  no 
less  a  personuge  than  Acting  Chief 
MARS  Army  A4D1N! 

aMji  ■  tr  mlm 

TfjS         ifi        »fi 

Director  A3EGN  reports  the  instal- 
lation of  Delaware's  first  Army  MARS 
2  meter  repeater.  AIW,  Southern  New 
England  Army  MARS  Director  an- 
nounces their  spring  meeting  will  be 
held  at  Natick,  Mass.,  on  either  the 
13th,  20th  or  27th  of  April  -  check 
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locally  if  you  plyn  to  attend.  Their 
first  repeater  will  be  Installed  i\t 
Ridgefield  soon-  The  first  New  Jersey 
Army  MARS  repeater  is  being  in- 
stalled, just  in  time  for  the  spring 
membership  jneeting  at  Fort  Dix.and 
the  spring  dinner-dance  at  Fort  Mon- 
mouth (you  thought  MARS  was  all 
work,  huh?),  A2BVE  reports  that 
New  York,  New  Jersey  and  Penn- 
ey Ivan  ia  held  a  very  successful  com- 
bined emergency  drill  on  6  February. 


^  «  « 


Congratulations  to  Air  Force 
MARS  -  they  have  J3  repeaters  work- 
ing in  their  Northern  Communications 
Area!  This  includes  6  in  Pennsylvania, 
5  in  New  York,  others  in  DC.  Virginia. 
Connecticut,  Rhode  Island,  etc. 

Armed  Forces  Day  is  Saturday,  20 
May  -  the  annual  opportunity  for 
hams  to  work  crossband  with  MARS 
HQ  stations  WAR,  AIR,  NSS  and 
NPG.  using  all  modes.  In  addition 
there  is  a  25  wpm  code  protlciency 
test  and  a  60  wpm  RTT  test  and  all 
contacts  are  acknowledged  by  colorful 
one-time  QSL  cards.  The  activity 
starts  at  10  AM  tDT  and  runs  until 
1045  PM  EDT,  Frequencies  are  too 
numerous  to  mention  here,  but  look 
for  the  HQ  stations  just  outside  cither 
snd  of  80.  40.  20  and  15  -  they  will 
announce  what  frequencies  they  are 
monitoring. 

The  15th  Annua!  Third  Army 
MARS  Conference  will  be  held  at  Fort 
McPherson,  Georgia,  near  Athinta, 
with  over  600  members  and  guests,  on 
14  and  15  April.  In  addition  to  the 
writer's  wife  AL4fc-CK,  other  impor- 
tant personages  will  incktde  Maj.  Gen. 
George  Pickett,  Jr,,  A4DIN  Acting 
Chief  MARS  Army  and  Roland  Belk. 
Fifth  Army  MARS  Director.  You  are 
invited  to  visit  with  us  and  watch  the 
top  brass  hobnobbing  with  the  park- 
ing  lot  attendants,  doctors,  farmers. 

iftC. 

Other  meetings;  Texas  Army 
MARS  13 -and  14  May.  HI  Tropicana 
Motor  Hotel.  San  Antonio  -  New 
Mexico  State  MARS  20  and  21  May  in 
EI  Paso,  Texas  (Bet  there's  a  story 
there!)  -  Missouri  Army  MARS  was 
leld  8  and  9  April  Louisiana  15  and 
16  April  -  Wisconsin  22  and  23  April. 
Kansas  29  and  30  April  Arkansas  on 
S  and  7  May,  Consult  your  local 
Director  for  detailed  information. 

WAR  is  NCS  for  a  new  nationwide 
training  net  on  6977.5  kHz.  seven 
3ays  per  week.  8:30  AM  EST  until  10 
PM  EST.  All  Army  MARS  members 
ire  invited  to  check  into  this  net  when 
possible. 

Harry  Simpson  A  4SCF 

PMJiiKK  27015 

Memphis  TN  AS127 


If  you  are  planning  to  visit  Mexico 
and  wish  to  operate  from  there,  write 
for  a  permit  to  operate.  Send  to:  Liga 
Mextcana  Radio  Experinientandores, 
AC  Malinos,  51307  &  8,  Mexico  19. 
D.F.,  Mexico.  Do  not  contact  tlie 
Mexican  government  directly,  (Thanks 
to  BCARA) 

RYUKYU  ISLANDS 

The  Ryukyu  Islands  will  revert  to 
the  control  of  the  Government  of 
Japan  effective  1501  GMT,  14  May  72 
(001  hours.  15  May  72,  Okinawa/ 
Jupan  time). 

Effective  with  reversion  of  the 
Ryukyy  Islands  to  the  Government  of 
Japan,  the  amateur  radio  calf  sign 
prefix  KR6  will  no  longer  be  author- 
ized for  use  by  U.S.  Forces  personnel 
stationed  in  the  Ryukyu  Islands,  Tile 
call  sign  prefix  KA6  has  been  author- 
ized for  these  personnel  effective  with 
reversion. 

In  addition,  third  party  traffic, 
phone  patch/message,  will  no  longer 
be  authorized  to  or  from  the  Ryukyu 
Islands  as  they  will  be  under  the 
admin istnition  of  the  Government  of 
Japan   which   prohibits   tliis   type   of 

traffic, 

■^  iK  * 

All  cards  for  WB4FWV.  WA7MHA. 
DL4R0,  PA9FJ,  HS2JR,  HS^ACA  & 
YB0AAW  should  go  to  DK 1  RR, 

■4:     i¥     * 

As  of  1500  hours  GMT,  14  May 
1972.  the  KR6  prefix  will  terminate 
and  will  be  replaced  by  KA6. 

*     *      5js 

The  Okinawa  Amateur  Radio  Club 
(OARC)  will  change  its  title  to 
Okinawa  Radio  Club  (ORC).  QSL 
cards  may  be  sent  via  the  KAA  QSL 
Bureau,  Okinawa  Radio  Club,  Ft. 
Buckner.  APO  0633  L  San  Francisco. 
California.  QSLs  sent  to  this  address 
are  limited  to  members  of  the  radio 
club.  Prior  to  sending  a  QSL  card,  you 
should  detenmne  by  asking  whether 
you  should  send  direct  or  via  the 
bureau.  Request  has  been  submitted 
to  ARRL  for  the  Ryukyu  Islands  to 
remain  a  separate  country  for  DX 
purposes.  We  have  also  been  infomied 
there  will  be  no  third  party  traffic 
either  to  or  from  KA6. 

«  *  « 

Countries  that  share  reciprocal 
operating  agreements  with  the  U.S.: 
Argentina,  Australia.  Austria. 
Barbados.  Belgium,  Bolivia,  Bra/iL 
Canada,  Chile.  Colombia,  Costa  Rica. 
Dominican  Republic.  Ecuador  El  Sal- 
vador, Finland,   France  (and  possess- 


ions) Fed,  Rep.  Germany,  Guatemala, 
Buy  ana,  Honduras,  India.  Indonesia. 
Ireland.  Israel,  Jamaica,  Kuwait, 
Luxembourg,  Monaco,  Netherlands 
(and  possessions).  New  Zealand, 
Nicaragua.  Norway,  Panama,  Para- 
guay, Peru,  Portugal,  Sierra  Leone, 
Sweden,  Switzerland,  Trinidad  & 
Tobago,  UK  (and  possessions), 
Uruguay,  and  Venezuela, 

Third  Party  Message  Agreements: 
Argentina,  Barl>ados  (U.S.  stations 
operating  /8P),  Bolivia,  firazlU 
Canada,  Chile,  Colombia,  Costa  Rica, 
Cuba,  Dominican  Republic,  Ecuador, 
El  Salvador.  Greenland  (XP  calls 
only),  Haiti,  Honduras,  Israeh  Liberia* 
Mexico,  Nicaragua,  Panama,  Paraguay, 
Peru,  Uruguay,  and  Venezuela. 


*  +  * 


From  MARCO  Bui  lei  in 

In  September  of  1971.  there  was  a 
change  in  Japanese  law,  permitting  use 
of  amateur  stations  by  Americans: 
however,  due  to  the  complexity  of  the 
procedures,  there  have  been  almost  no 
cases  of  this  systern  being  used.  It  is 
almost  impossible  for  a  foreigner  to 
operate  an  umateur  station  in  Japan. 
Thus  the  plan  of  letting  foreigners  use 
club  stations  was  devised.  If  a  foreign- 
er is  registered  as  a  member  of  a  club 
consisting  mainly  of  Japanese,  he  can 
operate  the  amateur  station.  It's  just 
that  call  signs  cannot  be  issued  to 
foreigners  as  individuals.  A  case  in 
point:  U.S.  Ambassador  to  Japan, 
Arm  in  11  ''Hank"  Meyer  and  Mr, 
Alfred  C.  Rousseau,  who  was  in 
Kyushu  for  a  short  stay,  were  aware 
of  this.  The  call  signs  were 
W3ACE/JH1YDR  ajid 
WIFJJ/JA6YA0  respectively. 

*  *  * 

From  MARCO  Bidktm 
SSTV  DIRECTORY 
TO  BE  PUBLISHED 

Robot  Research  Inc.,  is  preparing  a 
world-wide  directory  of  active  ama- 
teur radio  slow  scanners.  A  statement 
appears  in  their  brochure  calling  for 
amateur  radio  operators  who  are  ac- 
tive in  the  operation  to  file  their 
names  and  call  letters.  In  return  they 
will  send  a  free  copy  of  the  directory 
when  the  calls  are  in  and  compiled. 
Write  to:  Rubol  Research,  Inc  759 i 
Convoy  Ct.,  San  Diego  CA  921!  L 

QSL  INFORMATION 

GM5AXO  via  S.  G.  Hawley.  Box 
265.  U.S,  Navsecgruact,  FPO  N.V. 
09518  or  OSL  to  WA4UAZ.  DX  may 
OS L  via  RSGB. 

9Y4tiH,  Robin  Rampersad.  1402 
Regent  St..  #672.  Madison  WI  5371  I 
or  via  Rainpersad,  51  Moody-Stuart 
St.,  San-Fernando,  Trinidad  Stobago 
W.I. 
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Insist 


K  3-QH  V 


'*You  have  made  my  day!'* 

George  K^QHY 

Ifi  the  mid  I930's  we,  W^)PRH. 
WQSTT  and  W*)UJt\  lived  within  ii 
block  of  each  other  in  Bi,smarck, 
North  Diikotu.  As  time  wc  on  each 
moved  away  and  we  lost  track  of  one 
another,  W'^JPRH  eventually  ended  up 
in  Caliloniia.  W9Sr]  also  was  in 
Calilnrnia  (Los  Angeles).  W^HUC 
moved  to  Billing.s,  Montana.  W^>PRH 
let  his  call  and  license  expire,  W')STT 
became  W6VVKY,  WMlfJC  becajne 
W7FKW.  W(>WKY  and  W7FKW  estab- 
hshed  written  communications  and 
kept  in  touch  by  ("hristmaK  cards  and 
notes  over  (lie  years.  In  January  1*>70 
W6WKY  and  W7KKW  got  together  on 
the  air  and  made  a  sked  for  the  next 
day.  During  the  QSO  that  loll  owed  we 
got  to  reminiscing  about  old  times  and 
Friends  and  our  travels.  We  were  talk- 
ing about  ex*W''PRM  and  wondered 
what  had  h append  to  him. 

Unknown  to  us  was  the  fact  that 
ex-W9FR||  had  moved  to  San  Pedro. 
California,  and  had  purchased  a  used 
receiver,  had  it  on  and  was  listening 
on  the  same  same  band  and  trequency 
and  heard  us  talking  about  him.  He 
got  our  addresses  from  a  Call  Book 
and  wrote  to  us.  We  were  amazed  and 
surprised  to  hear  from  him.  Wliai  a 
coincidence  that  he  should  hear  us!  As 
a  result  ex-WVPRH  got  re-interested  in 
ham  radio,  boned  up  and  got  his 
ticket:  WA6AYA.  The  three  of  us 
have  had  skeds  on  Sunday  for  some 
time.  WhWKY  and  WA6AYA  had  an 
eyeball  during  the  summer  of  ]^n\  and 
in  Feburary  1*^72  the  three  of  us  had 
an  eyeball  at  the  home  of  W6WKY  at 
his  Los  Angeles  QTH  What  are  the 
odds  on  something  like  this  happen- 
ing/ 

M.  Hansen  W6WKY 
Los  Angeles  C A 
Abtmi  J  to  I 


Please  put  me  on  the  73  subscrip- 
tion list,  S6  is  enclosed.  Keep  up  the 
emphasis  on  FM  Also  please  put  me 
on  the  Repeater  Bulletin  mailing  list, 
tl  use  KIFFKk  I  hope  to  work  you 
soon  through  FI'K  Td  tike  to  see  an 
article  also,  on  a  nindcrately  priced 
homebrew  or  otherwise   synthesizer. 

Fd  like  to  see  an  FM  contest  - 
maybe  number  of  stations  worked 
with  a  repeater  multiplier  and  a  multi- 
plier for  handy  talkies.  Some  way, 
though,  the  repeater  should  be  kept 
open  for  non-contest  use.  I  disagree 
about  shifting  the  National  X(  VH 
frequency  from  *^M/04.  We  liave  two 
repeaters  here  that  have  *^4  outputs 
fK2AE  and  WB2NNZ)  plus  direct 
activity  as  well  and  because  of  the 
captunf  effect  things  seem  to  work 
put  fine,  in  fact  there  is  an  advantage 
as  direct  people  can  talk  to  many 
mobiles  who  are  one  channeters 
either  NNZ  (34/94)  or  AE  l46/)4). 

One  more  thing.  I  cast  a  yea  vote 
for  10  meter  repeater  links.  Fd  also 
like  to  see  a  sideband  link  lor  I  5.  How 
about  outpul  on  21.445  to  stay  away 
from  DXing  and  other  non-repeater 
activities. 

Jon  Soiler  WA2LXI 
Albany  NY 

The    anisensHS    re    FM    cank'SfiK    is 
veccch. 


You  talked  about  someone  on  two 
meter  FM  working  DX  through  a  link 
and  I  heard  it  todav.  Operating  on  2 
meter  FM  with  I  wall  WBHAGZ/OHy 
was  working  through  OF^JJKI/mobile 
OE*^  to  0E*>AF11  who  was  working  on 
25  meters  to  a  WS  in  Michigan,  The 
copy  was  lOO'i,  S^>+  both  ways.  It 
was  so  good  that  1  listened  instead  of 
getting  the  tape  recorder  on  fine  to 
make  a  tape.  The  only  thing  that 
could  have  been  better  was  for  the 
WBS  to  be  on  skis  not  in  his  warm-up 
boots, 

Jim  Kirk^asst»r  \V  \2I  I,A 

Uenitt  \Y 
Looks  like  Atisiria^  geahig  ahead  of 


ERRATA 
In  your  Feb.  IM72  73  Magazine  I 
noticed  an  error  in  your  'Tuning  Mr. 
Morse's  Key"  article,  llie  photos  on 
pages  17  and  18  of  holding  the  manu- 
al key  and  bug  paddles  have  reversed 
captions.  Check  and  you  will  see! 

FelerK-  Bnmn  W\2PTW 

Tlmrs  nol  a   bug  puddh,    ti  is  a 
keyer  paddle. 


Morse  Memory  —  Revisited 

As  H  result  of  several  letters  and  my 
own  review  of  the  Morse  Memory  ( 73 
December  1^^71).  I  have  reviewed  the 
article  and  the  following  corrections 
should  be  made: 

1.  In  Fig.  1  an  arrow  is  missing 
from  the  Memory  Address  to  the 
Memory. 

2.  In  Fig.  2.  the  Q  output  of  A6 
should  he  pin  6. 

J.  In  Fig.  2  there  should  be 
switches    shown    from    the    four  A I 


4.  In  Fig.  2  the  CS  siwtches  at  the 
very  lop  must  have  the  unused  termi- 
nal on  each  switch  connected  to  +5. 

5.  Ttiere  are  a  couple  of  discrepan- 
cies between  Fig.  6  and  Ftg,  2.  A? 
(Iig.2)  is  not  shown  in  Fig.  6.  A7 
(Fig.  6)  is  the  8  input  N AND  gate  in 
Fig.  2.  The  I  OK  resistor  in  A5  (Fie.  h\ 
should  go  to  pin  9,  Pin  13  of  A3  (t^'ig. 
6*)  should  be  DATA  L 

6.  Now  tor  Fig.  5;  the  -9  volt 
supply  is  obviously  wrong.  \  built  it 
with  the  bridge  reversed  and  Q.^  is 
PNP.  Instead  of  the  GE  xstr  for  Q3  a 
2N408  would  be  appropriate.  Also  T3 
should  be  marked  12.6  volts. 

Fm  sorry  for  the  inconvenience  thk 
caused  the  many  people  who  wrote  to 
me,  and  the  many  more  who  didn*t. 
The  Morse  Memory  does  work.  Good 
luck, 

Hal.  WA6ATT 

How  about  more  articles  on  iy 
meter  FM  &  SSB  operation.  2m  has 
been  fully  exploited.  For  heaven's 
sake,  keep  us  posted  on  FCC  rulings 
on  FM  repeater  operation!  Mucli 
needed  around  here! 

M}kn,K7I.YK 
Seat  lit- W  A 

POPULATION  GROWTH 

The  purpose  of  this  letter  is  to  set 
forth  an  idea  for  increasing  the  annual 
number  of  hams.  It  wam*t  require  any 
action  by  the  FCC.  but  it  will  evident- 
ly require  a  change  of  spirit  in  many 
of  us. 

Actually  it  is  quite  simple.  If,  since 
the  day  you  became  a  ham.  you  have 
not  yet  been  directly  responsible  for 
at  least  one  new  face  in  our  hobby, 
then  promise  yourself,  make  a  resolu- 
tion, that  you  are  going  ro  get  at  least 
one  intea^sted  person  into  the  hobby 
this  year  (perhaps  sort  of  as  passing 
aJong  the  help  you  got  w  hen  you  were 
starling).  Give  thai  person  help  %vith 
the  understanding  that  he  (or  she)  will 
do  the  same  tning  iti  a  few  years. 

So  far.  it  is  evident  that  this  has  not 
been  done.  While  there  were  some- 
thing like  17,000  new  amateurs  last 
year,  this  Figure  would  have  been 
about  5Wf  larger  if  just  ONE-TENTH 
of  us  in  the  LLS.  had  made  the  above 
resolution*  Perhaps  the  lack  of  people 
who  like  to  train  new  hams  is  due  to 
the  fact  that  m^iny  of  us  haven't  tried 
it  yet,  don  t  think  we  re  qualified,  or 
don't  think  we  have  the  time.  Well  if 
you  haven't  tried  it,  why  not  try?  If 
you  don't  think  you  are  qualified. 
how  did  you  pass  the  exam?  If  you 
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cijji't  spare  ah  out  45  minutes  per  week 
for  a  lew  weeks,  are  you  dead  or 
something?  Actiuilly,  all  Tin  trying  to 
say  is  that  helping  someone  else  into  a 
iiohby  tlia^t  you  know  is  really  great 
is  one  of  the  most  rewarding  things 
yon  can  do  in  ham  radio. 

In  case  anyone  wonders  what  I've 
done  recently,  Ive  graduated  a  total 
of  90  new  hams  IVom  3  classes  in  3 
years.  Age  here  is  18. 

Just  trv  it  once  thi?^  vear.  and  see 
what  a  great  feeling  you  get  when  that 
guy  shows  you  the  QSL  from  his  first 

oso. 

John  KitflerWA9ZXU 
Rock  l.siatid  ILL 

That's  great,  John.  We  should  cJo 
every thhig  we  can  to  promote  interest 
in  ham  radio.  I  recently  received  a 
letter  from  a  young  person  who  want- 
ed to  become  a  ham  and  asked  the 
amsfdhce  of  an  old  timer.  The  OT 
said  he  didn't  have  time.  With  an 
attitude  like  that,  it's  easy  to  see  why 
so  many  kids  get  intc^  CB.  Ham  radio 
has  so  much  more  to  coffer  Boy 
Srouts  need  merit  hadge  ad v isms. 
High  schools  some  times  have  hohhy 
shows.  Maybe  your  chib  can  operate 
Field  Day  on  the  town  common  while 
a  few  members  explain  wliat  is  hap- 
pening and  why.  There  are  hundreds 
of  ways  to  inroh^e  o titers  in  ham 
radio.  We  owe  it  to  each  otfier  to  do 
it.  Now, 

KIND  WORDS 

Vm  a  Junior  at  ISU  and  have  been 
away  from  73  and  ham  radio  for 
several  years. 

Km  happy  to  be  getting  back  to 
both  now,  I  just  thought  Vd  take  time 
out  from  studying  for  final  exams  to 
tell  you  how  pleased  !  am  with  73. 

Mark  Lund  WA0RAO 
Ames,  Iowa 

Hey.  if  you  run  into  W0LR.  who 
hates  73.  sav  Hi! 


I  just  received  my  first  issue  of  73 
which  I  can  call  my  own  ajid  almost 
immediately  got  a  friend  of  mine  to 
subscribe.  It  sells  itseM'  and  is  much 
better  for  someone  with  Que  ST  ions 
than  another  mag  put  mit  by  someone 
else. 

Seriously.  I  think  that  the  idea  for 
2  meter  repeaters  is  great,  but  the 
manager  of  this  station,  whose  call 
letters  I  would  rather  not  have  print- 
ed, says  that  a  tech  signal  may  not  be 
repeated  into  the  upper  class  segments 
of  the  band.  Would  you  please  clarify 
this  for  me? 

Name  witfiliptd  by  request 

Once  evervt)ne  hits  this  clarified, 
repeater  growth  will  sky-rochet.  The 
apartment  dweller  without  the  ahihty 
to  set  up  outdoor  antennas  will  soon 
he  able  to  he  repeated  ar<jund  the 
world  while  he  sits  at  home  with  a 
httte  ground  plane  hanging  from  fhe 
ceiling.  Techs  can  he  repealed  into 
other  hands  under  fhe  correct  licen- 
sing procedures. 


I  don't  like  the  new  look  of  2 
meters  (FM.  crystals.  "CB  like''  etc.) 
and  it  wa^  my  only  VHF  operation 
about  3-4  years  ago.  Thank  God  80m 
CW  hasn't  changed.  I  subscribe  to  no 
ham  mags  now.  73  will  be  the  only 
one. 

W.  R.  MeadorWASTRB 
IN  lies  Michiiian 

The  fastest  growing  aspect  of  ham 
radio  obviously  has  a  bit  to  recom- 
mefid  it.  Try  it  -   youll  like  it. 

1  like  to  read  73  and  woiLldn't  miss 
an  issue.  I  have  been  here  in  Texas 
two  weeks  and  a  few  of  us  are  putting 
up  a  repeater  rn  nearby  Wichita  Falls 
with  34-94  facilities.  It  will  be  open, 
carrier  operated,  and  a  Touch  tone 
autopatch  planned.  There  is  no  call 
letter  for  it  yet. 

Don  FrdsiT  WA9WVS 

J4-  i)4  repeater  #54  J  being  planned. 


I  have  been  slogging  through  mud 
and  snow  down  to  the  local  elec- 
tronics store  every  month  to  buy  your 
stupid  rag  since  issue  No.  K  The 
proprietor  laughs  in  my  face  each  time 
I  pick  my  copy  of  73  off  the  shelf  and 
occasionally  sics  hts  dog  on  me  as  I 
leave.  NO  MORB!  I  refuse  to  be  made 
a  too]  of.  Tis  time  my  mailman,  a 
professional  slogger.  earned  his  keep 
by  delivering  that  stupid,  atrocious, 
unauthorized,  irreverent,  unofficial 
nothing  you  so  flippantly  call  a  maga- 
zine. Imciosed  you  will  find  my  sub- 
scription. Ilah!  Now  who's  stupid? 

Walter  A.  Miller  W\9RUN 
Park  Ridge,  Illinois 

/r  "^  abcfoouuntt  time, 

I  recently  completed  three  terms  as 
SCM  of  CJeorgia  and  am  a  loyal  league 
member  for  nearly  forty  years.  1  have 
not  always  agi'eed  with  your  views 
regarding  the  league,  nor  have  I  always 
been  in  sympathy  with  the  attitude  of 
the  league.  In  fact  my  split  feelings 
prompted  me  not  to  offer  for  reelec- 
tion and  to  discontinue  league  activity 
although  I  remain  a  member  in  order 
to  have  the  right  to  voice  my  opini- 
ons. 

Howard  L.  SftHHiher  W4RZIj 
Cohinibiis,  Ceorgin 

The  only  one  vv/iu  agrees  with 
Wayne  all  the  time  is  Wayne,  and  even 
then  .  .  , 

Thanks  for  an  excellent  issue  on 
CW.  You  can  t  l>e  as  qne-sided  as 
anti-FM'ers  think  you  are.  if  CW  made 
the  front  page.  In  all  sincerity,  73  is 
still  as  different  from  the  other  tliree 
to  keep  me  a  subscriber, 

W6GMD/7 

CW  and  FM  were  just  subterfuges, 
SSTV  is  the  tndy  way  to  go. 

Got  a  lume  charae  out  of  oiu^  brief 
SSTV  QSO^this  AM!  It  will  certainly 
do  no  harm  to  SSTV  to  have  one  our 
our  most  outspoken  editors  ''seen  " 
regularly!  (Won't  liurt  73  a  bit.  eith- 
er[) 


You  may  not  recall,  but  almost  two 
years  ago  you  forwarded  my  request 
for  help  to  Ted  Cohen  W4VMF.  Ted 
was  extremely  helpful,  guiding  me 
along  the  not-too-well-trodden  trail  to 
successful  SSTV  operation,  I  had  built 
the  K7YZZ  scanner  and  had  the  very 
great  pleasure  of  a  2-way  QSO  with 
Lou  himself  during  my  first  attempts 
at  pic  transmission.  Also  worked  Ted 
finally. 

1  am  slowly  converting  to  solid 
state  and  adding  a  Plumbicon  camera. 
It  is  only  through  this  activity  that  I 
have  had  the  opportunity  to  learn 
anything  about  digital  and  linear  IC's. 

Please  keep  a  ready  supply  of  such 
info  on  hand  for  future  articles,  even 
if  they  may  be  somewhat  redundant 
in  basic  topic. 

Availability  of  IC's  at  low  cost, 
including  op-amps,  balanced  modula- 
tors, PLL's  etc.,  are  all  resulting  in  a 
re-emergence  of  the  true  '1iam,"  fhe 
experimenter,  innovator,  developer 
and  TEACHER! 

Lep  Clongh  W5G0V 

WaeoTX 

STUDY  GUIDES 

Allow  me  to  congiatulate  you  on 
helping  me  pass  my  Extra  theory 
exam.  The  series  you  ran  in  73  was 
most  helpful  and  rather  painless.  T 
have  had  success  with  others  using 
your  General  series,  also. 

Jefferson  Junior  High  of 
Champaign  has  a  ham  radio  club 
which  was  formed  last  spring,  I  am 
their  sponsor  and  teach  Math  and 
Science  there  for  seventh  grade. 

William  B,  Voka€K9WQY 

Manj^field,  IL 

It's  sure  good  the  way  you  fellows 
get  info  in  one  place  and  m  a  form 
even  one  as  nontechnical  as  I  can 
^^dig.^' Good?  It's  great! 

Sara  A.  Thompson 
Hou8tofi,  TX 

KUDOS  &  QUERY 

This  is  just  a  short  note  to  make 
several  points.  The  first  is  I  enjoyed 
the  February  1972  issue  more  than 
any  since  t  started  reading  73  two 
years  ago.  The  QRP  projects  are  pro- 
bably the  best  way  to  go  for  those 
who  wish  to  put  some  zip  back  in 
tlieir  operating  time  and  get  into  the 
home-brew  game. 

The  second  point  is  that  I  believe 
the  manner  in  which  you  have  organ- 
ized your  journah  moivthly  topics,  is 
very  usefuf  The  ideas  in  one  article 
reinforce  those  in  another,  which  at 
the  same  time  serves  to  generate  new 
ideas  and  approaches  to  a  subject. 

And  now  my  third  point.  Do  you 
think  you  could  prevail  on  the  Tempo 
people  to  come  out  with  some  infor- 
mation on  the  new  2m  AM/FM  trans- 
ceiver you  discussed  in  an  editorial  in 
the  fall  and  that  was  advertised  iji  the 
November  1971  issue?  1  would  like  to 
know  when  they  intend  to  market  it 

(cotitinued  on  t^<^g^'  /6> 
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Caveat  Emptor? 


♦:♦:♦:♦:♦:♦:♦:♦:♦:♦:♦:♦:♦ 


Price  S2  per  2b  words  for  non  commerciat 
ads;  $10  per  25  words  for  husmess  venttjres.  No 
display  ads  or  agency  discount.  Inctude  your 
check  w^th  order. 

Deadline  for  ads  is  the  1st  of  the  monlh  two 
months    prior    to    publication.    Fot     example 
Jartuarv  1st  is  the  deadhne  for  the  March  i^sue 
which  will  be  mailed  on  the  10th  of  February. 

Type  copy.  Phrase  and  punctuate  exactly  as 
you  wjsh  it  to  appear.  No  all-capital  ads. 

We  will  be  the  \udgB  of  suitability  of  ads.  Our 
responsibMity  for  errors  extends  only  to  print- 
ing a  correct  ad  in  a  later  issue. 

For  St  extra  we  can  mamtatn  a  reply  box  for 
you. 

We  cannot  check  into  each  advertiser,  so  Caveat 
Emptor  .  .  . 

SUPPORT   ARHA  -  YOUR  VOICE 

IN   Washington  -  the  *'other''  national 
ham  organization.  Get  expanded  priv- 
Ueges     for    Tecliiiicians    and    Novice 
phone.     Box     123,    Syracuse,    N.Y. 
13210. 

2-IVIETER  FM  INOUE  IC-10,  Brand 
New.  1  &  10  watts,  soUd  state,  12 
channel,  w/  X  t  a  Is.  w /accessories 
$249.50.  Bob  B  r  u  n  k  o  w 
206-747-842  K  15112  S.E,  44tli, 
Bellevue,  Washington  9S006. 


LETTERS 


COIMT, 


and  would  tiice  more  intorniatjon  on 
it.  We  still  have  a  fair  amount  oT  AM 
2m  activity  (in  addition  to  the  repeat- 
ers m  the  areas)  in  central  Connecti* 
cut.  Therefore  it  would  be  an  ideal  rig 
for  this  neck  of  the  woods. 

David  J,  NoideiiWlGDM 

As  iff  formation  on  the  AMjFM  rig 
beconies  available  we  will  pas^^i  it  along 
n  73.  It  mi  gilt  be  helpful  to  under- 
stain}  that  the  Tempo  FM  transceivers 
are  made  in  Japan  and  marketed 
through  Henry  Radio.  This  apparently 
results  in  a  slightly  lower  dealer  mark- 
up for  other  dealers,  with  the  result 
that  the  Tcfnpo  gear  is  not  urged  on 
customers  as  much  as  higher  profit 
itefns,  to  the  detriment  of  thLs  fine 
equipment.  The  Tempo  afuplifiers  are 
made  in  California  using  U.S.  cornpo- 
nents  by  TPL  Cofnpany  and  are  mar- 
keted for  hams  through  Henry  Radio. 
This  also  holds  for  the  recently  an- 
nounced 220  MHz  AM/FM  transceiver 
which  should  he  coming  off  the 
assefubly  line  in  the  latter  part  of 
April.  The  146  MHz  version  of  this 
unit  probably  will  see  the  light  of  day 
along  toward  the  fail  or  end  of  the 
year.  If  it  looks  as  if  it  will  break 
sooner  you  will  find  out  about  it  first 
in  73.  In  the  meanwhile  there  is  the 


FIGHT  TV!  with  the  R.S.O.  Loss  Pass 
Filter.  See  pi  15.  March  1972,  73. 
Write  for  brochure.  Taylor  Communi- 
cations Manufacturing  Company,  Box 
1  26,  Agincourt,  Ontario,  Canada. 

STANDARD  82 6M,  just  hke  new, 
used  only  for  review  in  73.  12  chan- 
nels, Mosfet  receiver  (hot!),  10  watts 
output.  Seils  for  S340  new,  first  check 
for  rS2S>5  takes  it  away.  Make  check  to 
73  Magazine,  Peterborough  NH 
03458. 

FOR  SALE.  Ross  &  White  1972 
model  FM  transceiver  with  12  chan- 
nels and  3  frequency  tone  burst  built 
in  by  the  factory.  Loudspeaker  on 
front  panel  for  best  audio  results. 
S-meter,  hot  front  end,  protected  rf 
transistors,  all  crystals  easily  changed 
and  trimmed,  OJ  1.0  and  10  watt 
output,  mechanical  filter  for  selectivi- 
ty, 6  IC  s  in  one  of  the  most  modem 
circuits  yet  produced.  This  transceiver 
seils  for  $405  with  the  1800,  1950 
and  2100  Hz  tone  burst.  The  Iirst 
check  for  S3 50  will  get  this  unit, 
brand  new,  used  only  for  tests  at  73 
HQ,  73  Magazine,  Peterborough  NH 
03458. 

SECORE    TEST    EQUIP  New   in 

Original  Box  GC-I  59  Color  Gen  S 1 25, 
GC-161  Color  Tube  Tester  SI 00, 
MU-150  Tube  Tester  S200.  R.A. 
Coburn,  RFD  2,  Tinkham  Lane, 
Londonderry  NH  03053. 

TEN  TEC  PM2Crig  (has  15m).  Excel- 
lent, in  box,  S35.00.  Shure  405K 
mobile  10-4  Mic  SI 0.00,  K60VN, 
Harold  Hasbrouck,  1157  Palms, 
Venice  CA  9029 L 

SB  102,  AC  supply,  DC  supply,  mo- 
bile mount,  mobile  antenna,  speaker, 
mike.  Check  or  M.O.  $450.  James 
Tyler,  5309  Euclid,  Lawton  OK.  Tel 
405  248-0024. 

TYPETRONICS  needs  your  excess  un- 
used Teletype  parts,  M.14  to  M.37. 
Write  description  and  asking  price  to 
Typctronics,  Box  887,  Ft.  Lauderdale 
FL  33310.  W^4NYF.  Sell,  too! 


Comeraft  2fn  AM/FM  rig, 
very  nice  and  fun  to  use .  . 
expensive. 

RTTY  ART 


which  is 
if  rath  er 


Regarding  the  article  in  the  January 
issue,  RTTY  ART  MADE  EASY,  in 
the  contents  you  state  ''A  new  art 
form  is  born/'  At  first  I  objected 
because  RTTY  **art"  has  been  around 
for  years.  Then  I  had  second  thoughts 
regarding  WAf^PfR.  1  ve  copied  hiju  on 
amateur  RTTY  and,  friend,  your 
statement  is  entirely  correct,  a  new  art 
form  has  been  born!!  Don  has  taken  it 
out  of  kindergarten  and  put  it  up  with 
real  art.  1  have  some  of  Don's  art  that 
you  didn't  print  and  that  also  is  really 
fantastic.  Thanks  for  running  the  ar- 
tide, 

^*Bud^'  Resch  W0FTD 


TO  SETTLE  ESTATE  OF  WGNtT  - 

SB  1  IDA  with  HP23A  SI  50.00. 
HQi70C  SI  20.00.  HO  10  monitor 
scope  $40.00.  S.A.S.E.  for  various 
other  equip.  &  instruments.  Contact 
A.A  Trumble,  1311  So.  Glendale 
Ave.,  Glendale  CA  91205. 
123-242-0718, 

2-G.E.  FM  TRANSCEIVERS  Transis- 
torized Progress  Line,  12  volt,  15 
watts,  fully  transistorized  receiver  and 
power  supply.  Front  mount.  1  unit 
converted  for  2M  other  in  conunercial 
band.  Swap  for  HT^200,  PT-300  or 
sell  $149.  WB6CDU,  8302  Rathbum, 
NorthridgeCA  91324. 

MARINE  ELECTRONIC  EQUIP- 
MENT -  Make  money  in  your  spare 
time.  Sell  V.H.F.,  RADAR,  and  all 
types  of  marine  gear.  Send  for  details 
RAD-COM  INC.  Mamaroneck  NY 
10543. 

BE  PATIENTI  Only  170  days  left 
before  the  gala  opening  of  the  Hudson 
Division  Convention!  Exhibits,  Lec- 
tures, 2-meter  FM,  RTTY,  Contests, 
Gabfests,  New  York  Sightseeing,  Fun. 
Free  gifl  for  each  early  registrant,  Oct. 
21  -22,  Hilton  Motor  Inn,  Tarrytown, 
N.Y,  fnfo  from  Dave  Popkin 
WA2CCF,  303  Tenaily  Road,  Lngie-- 
wood  NJ  07631,  Worth  waiting  for! 

HOOSIER  ELECTRONICS.  Your 
ham  headquarters  in  the  heart  of  the 
Midwest  where  only  the  finest  ama- 
teur equipment  is  sold.  Authorized 
dealers  for  Drake,  Regency,  Hy-Gain, 
Ten-Tec,  Galaxy,  Rohn-Spauld  ing, 
Electro-Voice,  and  Shure.  All  equip- 
ment new  and  fully  guaranteed.  Write 
today  for  our  low  quote  and  try  our 
personal,  friendly  Hoosier  service. 
Hoosier  Electronics,  Dept.  D.,  R.R. 
25,  Box  403,  Terre  Haute,  Indiana 
47802. 

WANTED  -  Model  28  teleprinter. 
Also  HF-receiver,  converter  etc.  for 
reception  RTTY  weather  broadcasts. 
E.B,  Buxton,  Consulting  Meteoro- 
loaist.  Box  322,  Morrisville,  Vermont 
05661.802-888^566. 

WARREN  ARA'S  FAMOUS  HAM- 
FEST,  now  family  style,  Aug.  20, 
Yankee  Lake,  Ohio.  Gigantic  flea  mar- 
ket, swimming,  picnicking,  play- 
ground, all  free.  Camping  available. 
Details:  QSL  W8VTD. 

NEW     ELAPSED     TIME     METERS 

1  iOV  50  cycles  $5.00  each:  PL-259 
coax  connectors  7  for  52.00,  Plus 
Postage.  Bill  Hayward,  1307  NH  57th 
Terr,,  Glads>tpne,  Missouri  641  18. 

BUYING?     SELLING?     TRADING? 

Don't  make  a  move  until  youVe  seen 
I  our    new    publication.    Free    sample 
copy!  Six  issues  SI.  HAM  ADS,  P.O. 
BOX  46-653Q.  L.A.,  Cal.  90046. 

-iNni 

73  MAGAZINE;  Complete  collection 
except  January  1961  issue.  From 
October  1960  to  October  1971.  AH 
issues  mint  condition.  Best  offer. 
Allan  Weaver.  1921  Clinton,  Aurora, 
CO  80010. 
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VJ.  M.  Richarz  VJA4VAF 
4124  Colebrook  Road 
Charlotte  NC  282 IS 


SSTV 
THE 


MONITOR 


EASY 


WAY 


One    afternoon   about    six    months   ago 
while  tuning  across  the  lower  end  of 
the    20   meter   phone  band,   I  came  across 


A-.tr^,  jfj-f-=iyj. 


The  completed  monitor  in  store-bought  cabinet. 
Outboard  power  supply  on  top.  Panel  was  given  a 
professional  look  by  silk  screening.  Also  note 
high-voltage  wire  enclosed  in  vinyl  sheath  for 
nea  tness. 


some  very  odd  sounding  signals.  They  were 
musical  like  notes  similar  to  Teletype,  but  it 
wasn't  Teletype.  1  listened  further  and  found 
it  to  be  two  stations  transmitting  slow  scan 
television.  One  station  commented  he  could 
see  the  cracks  in  the  other  fellow's  teeth. 
That  did  it.  I  was  hooked  —  I  had  to  have 
one  of  those  things.  Well,  right  there  was  the 
catch.  There  wasn't  a  thing  that  was  com- 
mercially built  that  I  could  just  go  out  and 
buy.  A  few  weeks  later  I  did  see  an  ad  of 
Robot's  in  one  of  the  ham  magazines.  The 
price  came  to  about  what  I  would  expect  to 
pay  for  a  nice  transceiver.  No  way  to  get 
that  by  the  XYL. 

In  the  meantime  I  had  written  to 
W4UMF'  and  sent  along  a  self-addressed, 
stamped  envelope,  for  a  bibhography  he  had 
compiled.  After  going  over  the  bibliography 
and  locating  most  of  the  articles,  and  also 
discussing  SSTV  with  the  fellows  on  the 
SSTV  netj  I  decided  to  build  the  Macdonald 
Monitor  .  Along  the  way  1  noticed  an  ad  in 
73,  EKY  Video  Vision^  had  a  kit  of  parts  to 
build  the  monitor  for  a  modest  cost.  One 
could  also  buy  the  two  PC  boards  for  a 
nominal  fee  and  supply  the  parts  himself. 
After  looking  over  the  parts  list  in  the  1964 
QST  article  and  pricing  them,  I  chose  to 
order  the  complete  kit.  My  junkbox  was  at 
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an  all  time  low  at  this  time,  since  I  had  made 
a  move  a  couple  of  years  before.  New  parts 
are  high  these  days,  but  a  fellow  who  has  the 
time  and  patience  plus  a  few  good  friends 
with  well  stocked  junkboxes,  can  build  this 
monitor  for  less  than  the  cost  of  a  lifetime 
subscription  to  73. 

EKY  was  a  little  slow  in  getting  the  kit  to 
me  but  that  gave  me  some  time  to  scrounge 
a  5ADP7  from  a  local  surplus  store,  com- 
plete with  mu  metal  shield  for  $5.  1  also 
ordered  a  cabinet  and  chassis  from  one  of 
the  popular  mail  order  houses,  I  chose  a 
cabinet  that  resembled  EKY's  in  the  ad.  1 
wanted  this  project  to  have  a  good  appear- 
ance since  naturally  1  would  have  to  be 
looking  at  it  when  it  was  in  operation^  and  I 
dislike  looking  at  a  sleazy  panel  with  con- 
trols and  switches  haphazardly  protruding 
from  it.  I  also  wanted^  professional  lookng 
panel  and  wrote  EKY  for  a  drilling  template, 
explaining  what  1  wanted  to  do.  EKY  replied 
by  asking  me  to  mail  my  panel  to  them  and 
they  would  silk  screen  it  for  me  at  no 
charge.  This  they  did  and  in  a  few  weeks  I 
had  a  very  good  looking  panel  that  only 
required  drilling. 

The  kit  arrived,  and  on  inspection  every- 
thing  looked  okay.  There  were  a  few  parts 
that  were  substituted  and  these  were  noted 
in  the  boxes  in  which  they  were  packed. 
Some  of  the  small  transformers  would  not 
exactly  fit  over  the  holes  that  were  pre- 
drilled  in  the  boards  for  them.  It  was  no 
problem  to  drill  additional  holes  to  accom- 
modate the  new  parts;  after  all  a  fellow  with 


[/nderside  view  of  the  monitor.  Plenty  of  space  for 
deflection  board  and  power  supply  would  fit  if  you 
really  squeeze  it  together. 


The  completed  monitor.  Underside  view  of  power 
^pply  shows  EKY  circuit  board  that  makes  for 
pimple  construction. 

an  Advanced  ticket  who  plans  to  operate 
SSTV  should  be  able  to  improvise  some. 
Instructions  do  come  with  the  kit  and  they 
are  also  supplied  if  you  order  the  boards 
only.  Don't  expect  the  instructions  to  match 
the  big  time  kit-makers;  no  ''red  wire  solder- 
ed to  lug  B,  etc/'  The  boards  are  silk 
screened  on  the  component  side  with  the 
part  numbers  indicated.  The  boards  make 
the  job  of  assembling  the  monitor  a  real  snap 
compared  to  what  one  would  have  to  do 
with  point-to-point  wiring  from  the  maga- 
zine article.  Mounting  of  the  shield,  CRT 
and  controls  is  left  to  the  individuaPs  prefer- 
ence. There  are  no  instructions  covering  this 
since  different  chassis  and  cabinets  may  be 
used.  There  is  mention  of  insulating  the 
focus  and  brightness  controls  from  the 
chassis  or  panels  since  these  controls  have 
high  voltage  on  them. 

The  picture  on  EKY's  flyer  shows  the 
signal  board  mounted  upright  on  the  chassis 
next  to  the  CRT,  1  chose  to  follow  this 
layout  as  closely  as  possible  since  1  had  the 
same  cabinet  and  chassis.  The  picture  on  the 
flyer  does  not  show  how  the  deflection 
board  is  mounted,  but  it  is  submounted 
under  the  chassis  on  standoffs.  A  large 
rectangular  hole  is  cut  in  the  top  of  the 
chassis  to  allow  the  tubes  to  protrude 
through. 

About  this  time  I  decided  to  build  the 
power  supply  outboard  since  it  would  be 
crowding  things  on  the  chassis,  although  it  is 
possible  to  combine  the  two.  Building  the 
supply  outboard  is  a  must  if  the  mu  metal 
shield  is  not  used.  This  works  fine  anyway 
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since  you  can  also  use  the  supply  to  power  a 
flying  spot  scanner.  I  was  looking  ahead  to 
this,  I  ordered  the  power  supply  PC  board 
and  components  from  HKY  also  as  I  could 
not  locate  too  many  of  the  parts.  (They  are 
not  that  hard  to  find  if  you  are  in  no  great 
hurry  J  The  PC  board  is  a  real  life  saver  here 
also,  and  I  would  recommend  obtaining  it 
even  if  you  do  scrounge  the  other  parts. 
Everything  goes  on  the  board  easily  and  it 
makes  the  supply  neat  and  compact.  The 
supply  itself  is  all  solid  stale  including  a  dc 
filament  supply  for  all  the  tubes  and  a 
separate  dc  filament  supply  for  the  CRT, 

I  put  the  kit  together  over  a  period  of 
several  weeks,  so  all  loose  wires  were  labeled 
with  masking  tape  as  to  where  they  should 
tie  in  or  connect.  No  problems  were  encoun- 
tered along  the  way.  I  used  a  nine  pin  socket 
and  plug  to  connect  the  power  supply  to  the 
monitor  and  a  separate  four  pin  socket  and 
plug  for  the  two  high  voltage  leads.  High 
voltage  wire  was  used  in  these  two  leads  and 
was  run  through  a  length  of  vinyl  sheath  for 
neatness. 

Time  for  the  smoke  test.  Apparently 
everything  was  wired  correctly  as  nothing 
smoked  or  got  hot.  The  instructions  also 
include  tuneup  and  operating  procedure. 
Two  TV  horizontal  width  coils  are  tuned  to 
1200  Hertz  and  2300  Hertz,  The  instruc- 
tions call  for  an  initial  setting  of  the  slugs 
and  after  tuning  them  with  an  audio  signal 
generator  they  proved  to  be  nearly  correct.  I 
suspect  you  could  get  away  without  tuning 
them  with  the  signal  generator  as  these  two 


The  completed  monitor  with  outboard  power 
supply.  Note  the  sub-mounted  deflection  board  to 
the  left  and  behind  the  panel  The  cabinet  which 
houses  the  monitor  also  has  a  neat  carrying  strap. 


justments  are  not  too  critical.  The  trace 
on  the  CRT  should  appear  in  the  lower  right 
hand  corner  —  mine  was  in  the  upper  left. 
The  instructions  point  out  a  possibility  of 
this  happening  and  the  solution  is  to  reverse 
the  deflection  plate  leads.  Having  done  this, 
the  trace  was  where  it  should  be.  In  getting 
ahead  of  the  instructions  1  tried  to  center 
the  trace  on  the  face  of  the  CRT.  This  was 
the  wrong  thing  to  do,  as  I  found  out  after 
reading  further  along.  An  SSTV  signal  must 
be  present  to  drive  the  sweeps  and  under  no 
signal  conditions  the  spot  is  kept  off  the  face 
of  the  tube.  This  way  you  don't  burn  a  hole 
in  the  phosphor  of  the  tube  when  no  signal 
is  being  received  or  have  the  tube  covered 
with  out-of-sync  information  during  a  weak 
signal  period. 

The  only  problem  encountered  was  with 
the  vertical  sync  adjustment.  When  a  vertical 
sync  pulse  was  heard  the  beam  would  not 
start  a  new  raster.  It  took  some  fine  adjust- 
ing but  there  was  one  best  point  where  the 
pulse  started  the  raster.  Once  this  control  is 
adjusted  it  need  not  be  touched  again.  In 
fact,  it  is  mounted  on  the  deflection  board 
and  inside  the  cabinet,  as  is  the  horizontal 
sync  control.  The  horizontal  control  setting 
is  not  at  all  criticaL 

I  must  admit  1  bad  quite  a  time  adjusting 
all  the  controls  on  the  front  panel,  A  good 
tape  of  SSTV  signals  is  a  must  and  will  make 
the  job  much  easier.  Trying  to  make  the 
adjustments  from  signals  off  the  air  can  be 
quite  frustrating,  A  darkened  room  or  shield 
around  the  CRT  face  makes  for  easier 
viewing.  It  took  almost  a  whole  day  of 
playing  with  the  different  controls  to  be,- 
come  quite  familiar  with  them.  This  is  not  to 
say  it  is  hard  to  tune  the  monitor  for  SSTV, 
because  it  isn't.  You  do  have  to  have  a 
working  knowledge  of  what  each  control 
will  do  and  some  experimenting  and  just 
getting  the  feel  of  the  controls.  Once  the 
monitor  is  set  up  you  need  only  touch  the 
contrast  and  brightness  controls,  as  you 
would  a  conventional  TV  set.  Occasionally 
you  may  need  to  reset  the  sync  control  on 
the  front  panel  to  allow  for  variations  in  a 
transmitted  signal. 

So  now  you  have  a  monitor  and  no  tlying 
spot  scanner  or  camera  to  transmit.  What 
can  you  do  till  then?  A  few  sketches  with 
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AVAILABLE  FOR  THE  FOLLOWING 
2  METER  TRANSCEIVERS 
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FM  2X 

FDf  M  2,  FDFM-2SJC  2F 

Mini  Vox  111 


WRITE  FOR  NAME  OF  NEAREST  DEALER 


CRYSTALS 

'long  playhg"  crystals 

BOMAR  CRYSTAL  COMPANY 

201  Blackford  Ave.,  Middlesei,  N.  J.  08846 
Phone  (201)  356-7787 

erratTJm 

On  page  22  in  the  April  1972  issue  of  73,  a 
curious  and  inexplicable  error  was  allowed  to 
occur.  Two  lines  of  type  were  neatly  lopped  off 
the  bottoms  of  the  two  columns  on  that  page, 
apparently  by  the  mechanical  prot-^ss  of  rep  rod  uc 
ing  the  photograph,  thus  rendering  the  text  incom- 
prehensible. To  date,  exactly  one  of  you  out  there 
has  noticed  this  egregious  error.  ,  ,for  his  benefit 
we  herewith  print  in  full  the  two  paragraphs 
affected: 

In  order  to  assure  sufficient  flow  some 
small  holes  should  be  left  in  the  lower 
chassis.  Leave  the  holes  open  in  the  comers 
of  the  chassis  as  manufactured,  hut  close  up 
the  hole  in  the  octal  socket  and  at  the 
filament  transformer  with  putty  or  plastic 
tape. 

Parts  placement  is  not  criticaL  Keep  com- 
ponents in  the  lower  compartment  away 
from  the  grid  coil  which  is  supported  by  the 
tube  socket  on  one  end  and  the  grid  tuning 
capacitor  on  the  other.  The  grid  choke  is 
made  in  the  same  manner  as  the  plate  choke, 
but  with  only  30  turns. 

There,  That's  better,  isn't  it?  The  missing  lines  are, 
of  course,  those  in  italics  above. 


Monitor  in  operating  position,  A  hood  was  added 
to  the  monitor  for  easier  viewing  and  with  it  full 
room  lighting  may  be  left  on, 

CO  de  your  call,  test  patterns  and  also  good 
quality  photos  of  the  shack  sent  to  an  active 
slow  scanner  with  a  small  roll  of  recording 
tape  usually  brings  back  aU  one  needs  to 
transmit  SSTV  from  your  tape  recorder 
through  the  mike  jack  of  your  SSB  trans- 
mitter. 

The  next  project  here  will  be  an  FSS. 
Here  again  there  are  many  ways  to  go,  but 
after  looking  over  the  bibliography  1  think  1 
will  try  the  one  from  73  July  1967^,  or 
possibly  EKY's  FSS  kit.  Why  not,  since  the 
monitor  turned  out  so  well. 

The  first  step  is  definitely  the  monitor 
though,  I  have  received  many  SSTV  pictures 
from  hams  in  the  states  and  also  some  DX 
stations  and  with  S9  signals  the  monitor 
really  does  an  excellent  job.  At  times  when 
signals  are  down  in  the  noise ^  a  picture 
containing  contrasting  call  letters  can  be 
seen  and  read  when  you  cannot  hear  the 
station's  call  on  SSB.  There  are  probably 
quicker  and  easier  ways  to  get  on  SSTV^  and 
probably  even  better  circuits  with  IC's,  but 
for  the  fellow  who  wants  to  get  a  monitor 
going  with  a  minimum  of  fuss  and  know- 
how,  for  the  money,  the  EKY  board  and/or 
kit  seems  to  be  the  ideal  way  to  go, 

.  .  .WA4VAF 
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A  40W  6-METER 

FM/CW  MOBI LE  TRANSM I TTER 


This  report  describes  a  three-transistor 
transmitter  capable  of  providing  40W 
continuous  power  output  at  50  MHz  in 
operation  from  a  i2,5V  supply. 

The  transmitter  described  in  this  article 
is  designed  for  CW  or  FM  operation;  it  is 
not  suitable  for  AM  operation  at  a  40W 
carrier  level  since  this  would  require  peak 
power  voltage  capabilities  exceeding  the 
rating  of  the  2N5849  final  stage  transistor. 

A  signal  source  providing  20  mW  at  50 
MHz  is  required  for  the  transmitter.  Pro- 
visions for  keying  or  frequency  modulation 
are  not  described,  but  such  features  can 
easily  be  added  to  fulfill  the  requirements 
for  a  specific  application, 

A  schematic  of  the  transmitter  is  shown 
in  Fig,  1,  and  the  performance  data  appears 
in  Table  L 

The  first  step  in  designing  this  power 
amplifier  is  determining  the  required  num- 
ber of  stages  and  the  necessary  gain  per 
stage,  A  block  diagram  as  shown  in  Fig,  2  is 
helpful  in  this  estimate.  The  desired  output 
power  is  40 W  into  500.  According  to  the 
data    sheet,    the    2N5849    transistor    can 


provide  40W  from  an  input  power  of  6W. 
If  a  1 W  allowance  is  made  for  circuit  losses, 
the  required  drive  for  the  final  stage 
becomes  7W,  The  2N5847  is  rated  at  a 
power  output  of  7W  for  an  input  of  0.5W, 


O.OZW 


0.6W    0.5W 


7W    6W 


40W 


14.8  dB 

11.4  dfi 

8.2  dS 

PRE- 
DAIVER 

DRIVER 

FOWER 
AMPL 

Rl 

i 

ZN4073 


2N5847 


£N5e49       50a 


Fig,  2,  Transniitter  block  diagram. 


and  the  2N4073  has  sufficient  gain  to 
provide  about  0.6W  from  20  mW,  This 
completes  the  block  diagram  and  the  ba&lc 

specifications  for  the  individual  stages. 

Circuit  Description 

The  basic  requirement  of  high  power 
with  good  efficiency  suggests  a  class  C 
amplifier  design,  and  the  common-emitter 


+  12.5  VDC 


Fig.    L    50 
operation. 


40W    transmitter   for   12,5V 
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Table  I.  Transmitter  Performance  Data 


Power  Output 

40W 

Power  Input 

20  mW 

Supply  Voltage 

12,5V  dc 

Total  Current  Drain 

5. 4  A 

OveraM  Efficiencv 

59.2% 

Second  Harmonic  Output 

25  dB  down 

Third  Harmonic  Output 

45  dB  down 

Final  Stage  Current 

4.7A 

Driver  Stage  Current 

0.65A 

Predriver  Stage  Current 

50  mA 

configuration   is   selected   for  high  power 
gain. 

Final  Stage  Design,  At  the  operating 
conditions  applicable  to  the  present  design 
problem,  the  large-signal  impedance  data 
for  the  2N5849  transistor  have  the  values 
shown  in  Table  IL 

Table  II.  Parallel  Equivalent  Large-Signal 
Parameters  -  2N5849 


Vcc  =  1 2.5V;  f  =  50  MHz;  pQ^t  =  ^OW 

F'in 

0.8 

Ohms 

Cin 

500 

pF 

Cout 

625 

PF 

^out 

The   resistive   portion    of  the  collector 
load   impedance,    Rl,   may   be  calculated 

(assuming  a  peak-to-peak  collector-voltage 
swing  of  2  Vcc)  ^y  using  the  expression: 


Rl  = 


Vcc 


2P 


o 


where  Po  ~  rf  power  output  and  Vcc  =  dc 
collector  supply  voltage. 

For  the  2N5849  the  collector  load  is; 


Ri.  -^ 


(12, sy 


2x40 


=  L95n 


Asr  the  load  impedance  is  small  compared 

to   the    50O    termination   impedance,  the 


+Vcc 


2N5849 


CI 


C2 


10 


210  pF 


50  pF 


45  nH 


network  configuration  shown  In  Fig.  3  is 
well  suited  for  the  final  stage.  The  values  of 
the  network  components  may  be  found 
directly  from  the  tables  in  Ref.  L  Several 
combinations  are  possible  for  the  network 
components,  depending  on  the  value  for 
Qlj  the  loaded  or  operating  Q,  A  loaded  Q 
of  10  provides  convenient  component  val- 
ues, good  harmonic  attenuation  and 
smooth  tuning. 

The  driver/final  interstage  network  must 
match  the  input  impedance  of  the  2N5849 
to  the  required  collector  load  impedance  of 
the  2N5847,  which  at  the  required  drive 
power  level  of  7W  is  1 1 ,20  in  parallel  with 
160  pF-  Reference  2  outlines  a  method  for 
obtaining  large-signal  transistor  impedance 
data. 

Again  a  tee  configuration  is  selected, 
and  the  circuit  parameters  are  shown  in 
Fig.  4,  Proper  biasing  of  the  final  stage  is 
obtained  by  connecting  an  rf  choke  from 
base  to  ground.  The  selection  of  this  choke 
is   somewhat    empirical,  but  as  a  rule  its 


+  Vcc 


Ql 

to 

CI 

60  pF 

cz 

550  pF 

L 

43  nH 

Fig.  4.  Driver/ final  interstage  component  values. 


Fig.  3,  Output  network 


inductance  should  be  kept  as  low  as  pos- 
sible, and  it  should  be  a  low-Q  type  to 
avoid  possible  resonance  with  the  base— 
emitter  junction  capacitance.  Ferrite-bead 
chokes  are  well  suited  for  this  application. 

It  is  also  important  that  the  resistance 
of  the  collector  choke  be  as  low  as  pos- 
sible. In  rf  power  stages,  collector  currents 
are  often  several  amperes  in  magnitude: 
therefore,  resistances  as  little  as  OJS^  can 
cause  significant  power  loss. 

Driver  Stage  Design,  The  tuned  network 

must  match  the  output  impedance  of  the 
predriver  stage  to  the  input  impedance  of 
the  2N5847  driver  stage.  A  tee  network  is 
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chosen^  and  the  computed  circuit  para- 
meters appear  from  Fig,  5.  Biasing  of  the 
driver  stage  is  accomplished  in  a  similar 
fashion  as  for  the  final  stage, 

Predriver  Stage  Design.  All  that  is  re- 
quired to  complete  the  design  of  this  stage 
is  determining  an  input  network  providing 
an  impedance  match  between  the  input 
impedance  of  the  2N4073  transistor  and 
the  50  +  jOn  generator  impedance. 

Following  the  procedure  outlined  in  Rf . 
1,  the  network  shown  in  Fig,  6  may  be 
calculated.  Component  values  are  shown  in 
the  figure. 

Thermal  Considerations 

From  the  performance  data  listed  in 
Table  I,  the  power  dissipated  in  each  stage^ 
Pi>j  may  be  calculated  using  the  expres- 
sion: 

Pd  =  Pin(RF)  +Pin(DC)  "  Pout(RF)  (2> 

Solving  Eq.  (2)  for  each  stage  in  the 
transmitter  yields : 

Predriver:  45  mW 
Driver:  1.625W 
Final:  24.75W 
A    heatsink    for   the    output    transistor 
may  be  evaluated  from  the  expression: 

Tj  _  Ta 


e 


SA 


e 


Jo 


(3) 


D 


where    Tj  =  maximum  junction  tempera- 
ture, 

Ta  ~  ambient  temperature,  and 

o 

0JS  =  junction-to-heatsink  thermal 

resistance. 
Furthermore : 

&JS=^JC  +^508  (4) 

where      djc  =  junction-to-case  thermal  re- 
sistance 

0CS  "  case4o«heatsink  thermal  re- 
sistance, 

For  the  2N5849  transistor^  the  following 
thermal  data  apply: 
Tj  ^  200''C 

&JC  =  K75''C/W 

6cs    =    0.2 S^'C/WC Using    a    thermal 

compound     and 
mounting    nut   tor- 
qued  at  8  in.-lb) 
Substituting  the  2N5849   data  in  Eq,  (3) 
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CI 

40  pF 

C2 

33  pF 

L  ,  190  nH 

Fig.     5-    Predriver/ driver    interstage    component 
values. 


for   a  worst-case   ambient  temperature   of 
60'' C  yields: 


B 


SA 


200-60 

24,75 


-(L75+ 0.25)  =  3,65'' C/W 


If  operation  at  an  ambient  temperature 
higher  than  +60  C  is  desired,  the  device 
dissipation-derating  information  on  the 
transistor  data  sheet  and  Eq,  (3)  and  (4J 
may  be  used  to  complete  the  heatsink 
design  for  all  three  stages. 
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Fig.  6.  Input  network, 


Construction 

In  the  construction  of  the  transmitter^ 
the  usual  precautions  normally  taken  in  rf 
work  must  be  observed-  The  selection  of 
ground  points  is  particularly  important. 
The  chassis  current  path  betv^^een  the  base- 
choke  grounding  points  and  the  emitter 
grounding  points  must  be  kept  very  short 
to  reduce  inductance.  Variable  capacitors 
are  used  in  the  tuned  circuits  to  facilitate 
adjustment  of  network  loading  and  tuning. 
A  fixed  capacitor  is  used  in  parallel  with 
the  output-stage  series  capacitor  to  provide 
protection  against  complete  decoupling  of 
the  load* 
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flA  YOUR  GON5ET 
COMMUNICATOR 


New!  Plug-in  modulator 
puts  the  Communi- 
cator transmitter  on 

No  modification  or 
rewiring  on  your 
Communicator.  Just 
plug  Into  mike  jacic 
and    crystal    socket. 

Compact  self -contained 
modulator   measures 


4'*  X  3"  X  l¥?". 

*  Works  with  Communicator  I,  11,  III,  IV  and 

GC-105, 

•  FM  at  a  tenth  the  cost  of  a  new  rig, 

•  Frequency  adjust  for  netting  built  In. 

*  Built-in    tone    burst    available.    Keyed    by 

push-to-talk  switch. 

*  S34.50  postpaid  U,S,A.  Built-in  tone  burst 

$10.00.  Specify  Communicator  model 
and  tone-burst  frequency-  California 
residents  add  5%  sales  lax.  (HC-6/U 
crystal  and  9  volt  transistor  t>attery  not 
supplied.) 

•  Send  for  free  descriptive  brochure. 


AH  base  chokes  in  this  const  ruction  are 
low-Q  types  from  the  VK-200  series  munu- 
factured  by  the  Ferroxcube  Corporation  of 
America.  The  lOOfi  resistor  in  parallel  with 
the  predriver  base  choke  and  the  \0Q 
resistor  in  parallel  with  the  final-stage  base 
choke  were  incorporated  to  insure  circuit 
stability  for  a  wide  range  of  drive  levels. 

It  appears  from  the  complete  schematic 
of  Fig.  1  that  the  fixed  capacitors  in  the 
two  interstage  coupling  networks  are  dif- 
ferent from  the  calculated  values.  This  is 
due  to  the  fact  that  the  type  of  capacitors 
used  J  phenolic-encapsulated  silver  micas, 
were  found  to  differ  from  their  nominal 
values  at  50  MHz,  The  correct  values  of  40 
pF  and  60  pF  were  determined  by  mea- 
suring a  number  of  capacitors. 

References 

L  Davis,  F*,  "Matching  Network  Designs 
With  Computer  Solutions,"  Application 
Note  AN-267,  Motorola  Semiconductor 
Products,  Inc. 

2,  Hejhall,  R.  C,  "Systemizing  RF  Power 
Amplifier  Design.*'  Application  Note 
AN-282,  Motorola  Semiconductor  Pro- 
ducts, Inc. 
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LOOK  —  The  CRICKET  is  here  —  and  it  has  the  jump  on 
all  the  others  in  its  field! 

This  low-cost  keyer  has  more  features  for  your  dollar  than 
aft  the  others  in  its  price  range.  Even  some  in  a  higher 
price  range!  Go  ahead  —  look  around  —  compare  the  rest  I 
Then  buy  the  BEST  —  Data  Engineering's  new  CRICKET 
1.   Why  don't  you  get  the  jump  on  all  the  others  —  too? 


Jam-proof  spacing 
SeIf*completing  dots  and  dash 
Sidetone  osc.  and  speaker 
Built-in  key 

Relay  keys  300V  at  1  amp 
Keyed  time  base.  Instant  start 


3.5  to  50  wpm 

"Full-Contror'  weight  ratio 

Spaed,  volume  and  tone  controls 

Transmitter  tune  switch 

Auto-Semi-auto.  switch 

AC  powered.  Can  also  operate  from  12\/  battery. 


$49.95 


AT  LAST -A  FREQUENCY  STANDARD  DESIGNED 

SPECIFICALLY  FOR  THE  FM'ER! 

Now,  for  the  first  time,  you  can  be  EXACT  with  your 

channel  spacing  and  deviation. 

This  deluxe  marker  allows  you  to  check  your  receive  and 

transmit  spacing  for  channels  in  the  10,  6,  2,  and  1  3/4 

meter  FM  bands.  Markers  are  at  5,  10, 15,  20,  30,  40,  60 

and  120  kHz.  Precision  12  MHz  crystal,  Osc.  and  output 

buffered.  No  unwanted  markers.  Rich  harmonics  beyond 

220  MHz, 

$44.50  (Less  Batteries) 

Five-Year  Guarantee^PPD  USA* Send  for  brochures 


DATA    Engineering    Inc 
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With  Apologies  To  The 

Crystal  Manufacturers 

Off  The  World . . . 

^^^  ANNOUNCES  THE 
COMPLETELY  SYNTHESIZED  FM-27A 


i 


2  METER  FM 

WITH  80,000  FREQUENCY 
COMBINATIONS  WITH  NEVER 
A  CRYSTAL  TO  PURCHASE 


FM-27A 

$449.95   Complete   with    Noise   Cancelling 

Microphone   and   Antitheft    Mobile   Mount 


Only  the  FM-27A  offers  the  2  Meter  FM'er  the  complete  freedom  of 
frequency— receive  and  transmit— with  accuracy  and  stability  comparable 
with  conventional  crystal  control. 

In  addition— the  FIVI-27A  provides  the  hottest  performing  receiver  and  most 
conservatively  rated  25  watt  transmitter  on  the  market. 

See  your  Clegg  Dealer  today  or  write  or  phone  our  factory  for  detailed  data 
sheet  on  the  fabulous  FM-27A. 


IMTEXMAmMAl 


ChgsL 


DIVISION 


'*iF»iiT<** 


3050  Hempland  Road 

Lancaster,  Pennsylvania  17601 

Teh    (717)299-3671      •     Telex  84-8438 


TEMPO... a  quality 


name... 


TEMPO  "2000" 

LINEAR  AMPLIFIER 

The  Tempo  "2000"  Amplifier 
makes  an  ideal  supplement  to  the 
Tempo  "ONE"  Transceiver.  It  is 
the  smallest  self-contained,  full- 
legal-limit  kilowatt  amplifier  in  its 
price  range.  It  has  an  entirely 
self-contained,  solid-state  power 
supply  that  makes  it  fully 
operational  within  three  seconds 
from   turn -on. 

Price:  $395.00. 


growing  family 


■■_.*'  ■  .'^'  '_?-.'«■  -^  -^- 


-Sr-^i  J£.  T^.r-.,j^__i-_ 


TEMPO 


'ON 


tf 


SSB  TRANSCEIVER 


.  . .  ,  ,  .  represents  the 

culminating  achievennent  of 
many  years  of  experience  in 
the  amateur  radio  field. 
Modern  design,  superb 
performance,  high  styling, 
sturdy  construction, 
outstanding  reliability, 
exceptional  value  . 


Tempo  ^'ONE'^ 
Transceiver 


$319.00 


AC/ONE  Power 

Supply  (117/230  Volt 

50/60  cycle  $  99,00 

DC/t'A  Power  supply 

(12  volts  DC)  $110.00 


TEMPO  DKT 
ELECTRONIC  KEYER 

The  Tempo  DKT  keyer  is 
the  latest  in  electronic 
keyer  design.  Using 
integrated  circuit 
techniques  it  provides  the 
unique  features  of  dot 
memory  and  single  dot 
injection  which,  with  a 
specially  designed  twin 
lever  key  assembly, 
affords  effortless  sending 
and  perfect  character 
formation     regardless    of 


Price:  $89,00. 


TEMPO  LW  1500  DUMMY 
LOAD  WATTMETER 

The       Tempo       LWl  500 

load-wattmeter  offers  typical 
Tempo  price -performance 
value.  Designed  for  amateur  or 
commercial  use,  the  LWl 500 
is  completely  portable.  An 
internal  "D"  cell  battery 
powers  the  overheating 
warning  light  so  no  AC 
connections  are  necessary.  The 
built-in  handle  and  light 
weight  make  the  load 
convenient  for  desk,  bench, 
auto  or  field  testing. 
Price:  $119.00, 


TEMPO 


Truly  mobile,  the  Tempo  f mp-3  watt 
portable  gives  amateurs  3  watts,  or  a 
battery  saving  V2  watt,  FM  talk  power 
anyplace  at  anytime.  With  a  leather 
carrying  case  included,  this  little 
Transceiver  will  operate  in  the  field,  in  a 
car,  01  at  home  with  an  accessory  AC 
power  supply.  The  battery  pack  is  of 
course  included.  Price :$225. 00. 


Other  Tempo  products: 

FMA  (25  watt  -  2  meter  FM  transceiver) 
RBF-1  Wattmeter  &  SWR  Bridge 
VHF  &  UHF  Amplifiers 


Hm/lMff 


11240  W.  Olympic  Blvd..  Los  Angeles, 

Calif,  90064 
931  N.  Euclid,  Anatieim,  Calif.  92S01 
Butler.  Missouri  64730 


213/477-6701 
714/772-9200 
816/679-3127 
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Jack  GriniesW4LLR  -  AF4LLR 
Box  1 6004 
Memphis  TN  381 1 6 


QUICK 

BAND- 


ANTENNA 


Ail  antenna  systems  represent  a  com- 
promise. One  of  the  greatest  is  that 
of  squeezing  a  3  MHz  quarter-wave  onto 
the  back  of  an  automobile. 

A  look  at  the  price  tag  affixed  to 
commercial  antennas  should  provide  you 
(as  it  did  me)  with  a  strong  incentive  for 
"brewing  your  own." 

And  price,  while  a  major  factor,  may 
not  be  the  only  consideration.  For  exam- 
ple, I  needed  a  positive,  quick-change 
antenna,  to  hit  Air  Force  MARS  fre- 
quencies.  Namely,  7305,  4590,  and  3311 
kHz, 

The  antenna  shown  in  the  picture  is  the 
result  of  four  brewing  ventures.  Prototype 


Antenna  installed  on  67  Chev.  Used  with  Motor- 
ola SB3  Rig. 

The  coil  is  wound  in  two  sections.  Would  be 
equally  successful  if  wound  in  one  section.  Past 
models  have  been  made  in  one  section.  Shorting 
bars  in  place  for  40  meters.  Two  sections  used 
here  becau^  of  available  coil  forms. 
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HOSE 
CLAMPS 


4530 


g     t4-l/2in. 


VA  in.  OD 
ALUfVI  TUBE 


30  In. 


^ 


BOLT  SET 
IN  EPOXy 


DRILL  OVERSIZE  HOLE  B 
ANCHOR  ROD  IN  EPOXY - 
1/4  in,  BRASS  RECOMMENDED 


1-1/4  in.  WOOD  DOWELL. 
COJL  MAY  BE  WOUND 
DIRECTLY  ON  WOOD 

OR  USE  PLASTIC 
TUBE  COVER. 
SEE  TEXT  FOR 
COIL  INFORMATION 


6  In. 


1  was  temporary,  being  wound  on  a  bam- 
boo fishing  pole.  Taps  were  brought  out, 
with  many  trials  and  more  errors;  however, 
this  temporary  antenna  worked  so  well  it 
literally  stayed  on  the  car  until  the  base 
"rotted"  off.  Had  I  coated  the  fishing  pole 
with  epoxy^  I  would  probably  still  be  using 
it.  This  antenna  was  wound  with  plastic- 
coated  20"gage  stranded  wire. 

At  the  demise  of  the  bamboo  pole,  I 
decided  to  be  smart  and  refer  to  the 
handbook,  I  read  and  studied,  and  ended 
up  with  a  very  nice  looking  **outer-space" 
antenna,  with  a  big- wire  coil  in  the  center. 
The  transmitter  loaded.  The  receiver 
worked  swell.  Only  one  small  problem: 
Nobody  could  hear  me. 

Maybe  it  wasn't  quite  that  bad.  But  the 
signal  was  down  many  dB,  The  center- 
loaded  antenna  did  not  dehver  the  signal 
that  the  top-loaded  fishing  pole  punched 
out. 

So  I  set  to  work  to  rebuild  a  better 
looking  and  more  rugged  **fishing  pole." 


The  antenna  now  in  use  has  two  coils, 
each  2  ft  long.  The  only  reason  for  using 
two  coils  is  that  by  loosening  a  clamp,  the 
top  section  of  the  antenna  may  be  easily 
removed.  Also,  it  requires  a  long  coil  to  hit 
331 1  kHz,  and  the  necessary  forms  may  be 
available  in  shorter  length.  Whether  the 
coils  are  wound  in  one  or  two  sections 
makes  no  difference  in  the  operation  or 
tuning  of  the  antenna. 

Also  J  a  shorter  coil  length  may  be  used 
if  only  higher  frequencies  are  to  be  cov- 
ered. For  40— lOm,  a  coil  about  14  in.  long 
is  required,  (Increase  base  length  to  60  in.) 
For  75  — 10m,  approximately  3  ft  is  need- 
ed. 

Actual  construction  and  tuning  of  the 
antenna  is  easy.  No  special  tools  or  equip- 
ment is  necessary* 

The  base  section  of  the  antenna  is  a 
piece  of  aluminum  tubing  30  in.  long.  The 
bolt,  with  threads  to  match  a  heavy  duty 
spring  mount,  is  securely  anchored  in  the 
base  with  epoxy.  Three  sheet-metal  screws, 
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SHORTiNG  BAR 


Fig.  1. 


with  the  tips  filed  so  that  each  barely 
touches  the  bolt,  are  useful  In  two  ways. 
Helping  t6  center  the  bolt,  and  keeping  the 
epoxy  plug  from  turning  in  the  tubing  after 
hardening,  braid  is  soldered  to  the  bolt  and 
brought  out  through  a  small  hole  in  the 
tubing.  The  braid  is  later  clamped  to  the 
antenna  with  a  hose  clamp  which  reinfor- 
ces the  base  and  holds  the  47  dial  light 
indicator  socket.  Wadding  keeps  the  epoxy 
where  needed.  Be  careful.  The  bolt  must  be 
straight  when  the  epoxy  is  poured. 

One  satisfactory  way  I  have  found  for 
winding  the  coil  is  directly  over  a  wood 
dowel.  If  you  have  access  to  a  lathe  the 
dowel  should  be  grooved  to  space  the  wire 
about  one  diameter.  Or  you  may  wind  a 
string  or  another  wire  between  turns, 
which  may  be  later  removed.  (The  coU 
should  never  be  close  wound,  unless  plastic 
insulated  wire  is  used.  The  plastic  provides 
the  spacing.) 

At  least  6  in.  of  the  wood  dowel  should 
be  sanded,  whittled,  or  turned  down  to  fit 
snugly  into  the  aluminum  tubing  base.  Slot 
the  top  of  the  tube  1  in.  A  hose  clamp  will 
hold  the  coil  in  place  and  provide  a 
terminal  for  the  wire. 

The  tip  section  of  the  antenna  may  be 
any  conductor.  However,  since  this  tip  will 
receive  some  hard  bumps^  I  recommend  a 
section  of  Ya  in.  brass  rod.  Solder  a  wire  to 
the  rod.  A  5/8  in.  hole  is  drilled  in  the  end 
of  the  wood  dowel  coil  form.  Wire  and  rod 
are  anchored  in  the  dowel  with  epoxy. 

After  the  coU  is  wound  and  tip  fitted, 
cover  it  with  a  good  coat  of  resin  to 
securely  fasten  the  wire  in  place. 

Another  method  of  winding  the  coil  is 
to  use  a  piece  of  VA  in.  plastic  pipe  or 
other  coil  form  and  slip  this  over  the  wood 
dowel,  which  may  be  an  old  broomhandle 
with  a  layer  of  tape  applied.  Fasten  the 
ends  of  the  plastic  to  the  dowel  with 
screws.  Dowel  should  be  long  enough  to 
extend  6  in,  down  into  base.  Tip  is 
attached  as  previously  outlined. 


METAL 
SCREWS 


Or  the  plastic  tube  may  be  **splinted"  to 
the  base  and  temporarily  ''outside  taped." 
Then  the  coil  form  and  6  in.  of  the  base  are 
filled  with  epoxy.  The  tip  is  placed  in 
position  and  the  whole  thing  hardens.  This 
method  is  especially  useful  for  the  short 
coils,  40m  and  up. 

A  36  in.  plastic  tubing  form  may  be 
bought  at  a  sporting  goods  store  for  about 
a  dime.  Just  ask  for  the  plastic  covers 
designed  to  keep  golf  club  handles  from 
being  scratched  in  the  bag. 

1  have  used  coils  constructed  aU  of  these 
ways.  Using  the  wood  is  easier  and  works 
equally  well.  In  any  case  the  wire  must  be 
cemented  in  place. 

After  the  coil  is  dry  and  both  ends  of 
the  coil  attached  electrically  to  the  base 
and  tip,  you  are  ready  to  start  the  tuneup. 

For  each  frequency  to  be  covered  you 
will  need  a  slider:  Each  slider  is  made  of 
one  hose  clamp  and  one  6-32  brass  bolt 
and  nut.   File  the  bolt  head  slightly  flat. 


Closeup  of  slider  tap  and  shorting  bar  connea 

tions. 
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Na  14  AWG 
SOLtD 


NO.  4T 
PILOT  LIGHT 


■CLAMP 


In^cator, 


Drill  a  hole  through  the  hose  clamp.  Insert 
the  bolt  from  inside  the  clamp,  securing 
with  the  nut.  The  bolt  head  will  make 
contact  with  the  wire  coil- 
By  using  the  approximate  measurements 
shown,  estimate  about  where  the  tap 
should  be  for  the  frequency  you  wish  to 
hit.  With  a  coarse  file  cut  through  the  resin 
and  any  insulation  on  the  wire  for  4  in. 
Your  coil  at  this  point  will  resemble  a 
lOOW  sUder  resistor. 

Now  install  the  antenna  on  the  car  and 
place  the  receiver  in  operation.  Work  on 
the  highest  frequency  first.  For  example  I 
tuned  7305  kHz  first.  Then  4590,  and 
finally  3311  kHz, 

Attach  a  wire  to  the  top  of  the  base 
section  long  enough  to  reach  the  top 
contact  area  of  the  coil.  Run  the  wire  back 
and  forth  over  the  contact  area.  You  will 
hear  the  receiver  background  noise  peak 
sharply.  If  it  fails  to  peak^  but  gets  louder 
in  one  direction  you  may  have  to  file  some 
more.  At  the  point  where  the  receiver 
peaks^  the  antenna  will  take  a  load,  but  will 
probably  require  a  bit  closer  adjustment. 

Next  install  your  output  indicator,  a  47 
light  bulb.  I  leave  this  indicator  in  place  at 
all  times.  It  provides  positive  "on  the  air" 
indication,  not  to  mention  what  happens  at 
night  when  a  car  pulls  up  behind  and  sees 
the  sideband  modulation  waving  in  the  air. 
The  indicator  is  a  loop  of  wire  about  16  in, 
long,  with  one  side  of  the  loop  taped  to  the 
antenna  at  the  base  and  the  47  bulb  in 
series  with  the  outside  of  the  loop.  If  it  is 
desired  to  leave  it  permanently  in  the 
circuit  it  may  be  tapped  across  about  8  in. 
of  the  base  using  the  antenna  itself  as  one 
side  of  the  bulb  loop. 


The  47  dial  Ught  output  indicator.  ThisUghlbuIb 
shows  at  b11  times  positive  indication  of  on-the^ir 
and  is  all  you  need  to  tune  and  load  the 
transmitter.  The  loop  in  this  instance  is  com- 
pleted by  the  antenna  itself.  Can  also  be  used  as  a 
complete  loop  taped  to  the  antenna. 

Using  the  bulb  as  an  indicator,  finish 
tuning  until  the  desired  loading  is  obtained. 

Repeat  the  tuning  procedure  for  each 
lower  frequency  desired.  Then  permanent 
shorting  bars  should  be  made.  Brass  weld- 
ing rod  and  alligator  clips  are  ideal. 

Changing  frequency  is  simply  a  matter 
of  removing,  or  using  the  proper  shorting 
bars.  If  several  frequencies  close  together 
are  required,  several  taps  can  be  brought 
out  every  turn  or  every  two  turns,  and  a 
braid  with  attached  alligator  clip  may  be 
used  to  short  out  the  unused  portion. 

This  antenna  has  delivered  plus  perfor- 
mance. And  when  it  comes  to  changing 
bands,  it  can  be  done  in  less  than  30 
seconds  without  hurrying,  and  this  includes 
getting  out  of  the  car  and  back  in.  Every 
time  the  antenna  will  be  in  perfect  reson- 
ance . 

1  scrounged  everything.  But  if  you  have 
to  lay  out  the  cash^  $5  should  suffice. 

Interested? 

.  .  .W4LLR  -  AF4LLR* 
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UP 

Professionally  Engineered  Antenna  Systems 


Single  transmission  line  "TRI-BAND®  ARRAY 


3f 


By  the  only  test  that  means  anything  ,  .  , 
on  the  air  comparison  . . .  this  array  con- 
tinues to  outperform  all  competition  .  .  , 
and  has  for  two  decades.  Here's  why 
.  .  .  Telrex  uses  a  unique  trap  design 
employing  20  HiQ  7500V  ceramic  con- 
densers per  antenna.  Telrex  uses  3  optn 
mum-spaced,  optimum-tuned  reflectors 
to  provide  maximum  gain  and  true  F/B 
Tri-band  performance. 

ONLY  TELREX  GIVES  YOU  ALL 
THESE  FEATURES... 

•  Power  rating  4  KW  PEP ,  , , 
rain  or  shine 

•  Wind  rating  survival  110  MPH 

•  Patented  broad-band  coaxial  Balun 

•  Heavy-duty  steel  gusset  mounting 
plate 

•  Aluminum  boom  2  in,,  21/2  in.  O.D, 
X  18  ft- 

•  Large  diameter,  .058  wall  taper- 
swaged  dural  elements  for  minimum 


weight  and  exceptional  strength 
to  weight  ratio 
•  Stainless  steel  electrical  hardware 

With  a  Telrex  Tri-band  Array  you  get  49 
lbs.  of  educated  aluminum  engineered 
and  built  to  provide  many,  many  years 
of  performance  unmatched  around  the 
world  by  any  other  make.  Longest  ele- 
ment 36  ft.  Turning  radius  20  ft.  Shipping 
weight  65  lbs.  Shipping  container  13  in. 
x  5  in.  X  13  ft. 

Note:  ff  not  avaiiable  from  your  dealer, 
order  direct.  You1  get  fast,  personal 
service. 

Telrex  Labs  are  design  engineers,  inno- 
vators and  manufacturers  of  the  world's 
finest  %  to  160  meter  communication 
systems  and  accessories  priced  from 
$25  to  $25,000. 

For  technical  data  and  prices  on  com- 
f5iete  Telrex  line,  write  for  Catalog  PL  71; 
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TYPICAL  TELREX  "MO  NO -BAND"  ANTENNAS 

-  "Monarch",  10  DBD,  3  EL,  4  KWP,  2-1/2"  O.D,  17'  boom 

-  "Monarch",  10  DBD,  3  EL,  8  KWP,  3-1/2"  O.D,  26'  boom 

-  "Monarch",  14  DBD,  6  El.,  6  KWP,  1"O.D,9'  boom 
-"Monarch",  16  DBD,  8  EL,  .8  KWP,  1.375"  O.D,  14'  boom 

-  "Monarch",  13  DBD,  5  EL,  .8  KWP,  1.5"  O.D,  16'  boom 

many,  many  more!  send  for  PL-Jl     Dept.  C 
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rex 


$175.00 
$355.00 
$  39.95 
$  59.00 
$  63.95 


LABORATORIES 

TV  And  Communications  Antennas  Since  1921 
Asbury  Park,  New  Jersey  07712     201-775-7252 


Bj71  Hoisington  KICLL 

Far  Over  Farm 
Peterborough  NH  03458 


Hi-Fi  IC 
For  Amateur  Modulators 
And  Receiver  Audio 


This  is  an  introduction  to  the  Amperex 
T  A  A3  00  Integrated  Circuit  af  ampli- 
fier, a  winner!  When  I  say  another  winner  I 
mean  of  course  that  it  is  Amperex  who  has 
the  winner,  because  this  little  gem  comes 
ready  made  for  you  in  one  of  those  little 
ten  pin  cans  less  than  3/8  in,  OD.  I  should 
say  nearly  all  as  there  is  a  collection  of 
external  accessories^  some  of  which  are 
much  bigger  than  the  IC  itself.  You  can 
obtain  these  items  in  a  much  reduced  size 
to  match  the  IC,  for  a  price,  but  we  are 


Fig.     1,    Internal    schematic    of    the    TAA-300 
Amperex  audio  amplifier  IC. 


concerned  here  with  the  Amperex  TAA- 
300  IC  af  ampHfier  using  readily  available 
and  amateur-priced  parts. 

Features  of  this  device  include  high 
sensitivity 3  low  cross-over  distortion ^  low 
harmonic  distortion,  and  high  efficiency. 
And,  I  might  add,  a  great  sound! 

See  Fig-  1,  internal  diagram,  and  Fig,  2, 
the  total  circuit.  This  is  one  of  those  jobs 
using  11  transistors  and  four  diodes  when 
you  might  expect  at  the  most,  five  active 
devices.    However^    any    questions   in   my 
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Fig.  2.  External  schematic  of  a  complete  audio 
amplifier  using  the  TAA-SOO  IC, 
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mind  were  immediately  dispelled  as  I  lis- 
tened to  it  with  my  favorite  mike  and  hi-fi 
padded  earphones.  It  actually  sounded 
better  and  clearer  than  any  af  amplifier  I 
have  heard  in  a  long  time,  with  plenty  of 
lows  and  highs  evident,  and  lots  of  power 
and  gain  too.  Every  one  of  those  eleven 
transistors  inside  that  tiny  package  are 
certainly  doing  their  stuff  in  the  proper 
fashion. 

Special  measures  have  been  used  to 
prevent  cross-over  distortion  with  a  supply 
voltage  ranging  from  4.5  to  lOV,  dc.  There 
is  a  **bias  set"  resistor  running  between 
pins  2  and  9  which  serves  to  set  the  current 
to  a  rated  8  mA  total  on  no  signal  (see 
details  in  the  external  schematics,  Fig.  2). 
When  this  resistor  is  varied  and  the  total 
current  drops  much  below  8  mils  you  can 
hear  the  cross-over  distortion  begin  on  low 
volume  signals  such  as  whispering  in  the 
mike.  When  set  at  8  mils,  even  the  lowest 
volume  signals  are  clear  and  free  from 
distortion.  The  large  amount  of  negative 
feedback  also  helps  reduce  distortion  to  a 
minimum.  At  a  power  output  of  IW,  which 
is  the  TAA300's  rating  with  heatsink,  into 
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Fig,  3.  Variable  feedback  control. 


an  S^  load,  it  still  sounds  great.  The 
bandwidth  at  the  3  dB  points  goes  from  30 
Hz  to  25  kHz,  so,  even  though  this  sounds 
fine  on  a  receiver,  be  sure  and  reduce  that 
bandwidth  when  using  it  as  a  modulator. 

At  a  power  output  of  IW  the  total 
current  on  the  battery  goes  up  to  180  mils, 
just  like  one  of  those  regular  old  tube 
modulators  you  used  to  use.  Of  course  the 
voltage  is  only  ten  so  we're  not  talking 
about  180W,  just  L8W,  which  is  still  fine 
for  portable  aU-solid -state  rigs.  The  rated 
efficiency  is  60%,  which  in  my  opinion  is 
excellent  for  a  good  quality  audio  ampli- 
fier. 

The  input  impedance  is  close  to  lOK 
and   with    my   favorite   mike,  the  Astatit 


MORE  RANGE 


ESTES  ENGINEERING  CO. 

S43  W.  1S4th  St.,  Oirdeni,  Calif.  9024T 


150,  full  output  is  obtained  with  the  mike 
over  a  foot  away.  The  reasons  why  the  150 
is  my  favorite  are:  the  price  at  $3.82,  and 
the  output  of  minus  44  dB  which  is  the 
highest  I  know  of.  With  no  signal  into  the 
TAA-300  the  noise  can  be  heard  in  the 
earphones,  but  it  is  unlikely  you  would 
ever  use  that  much  gain.  For  all  ordinary 
usage  the  amplifier  is  perfectly  quiet. 

The  Variable  Feedback  Control 

This  feature  certainly  deserves  a  section 
of  its  own.  Figure  3  shows  the  details. 
There  is  a  20K  resistor  carrying  negative 
feedback  from  the  midpoint  of  the  output 
transistors  Q20  and  Qll,  back  to  the  base 
of  Q2.  This  feedback  line  is  bypassed  to 
ground  through  a  25  mF  capacitor.  How- 
ever, there  is  a  resistor  in  series  with  Ihis 
capacitor  which  in  the  external  circuit 
diagram  is  specified  as  47^.  The  amphfier 
works  fine  with  that  value,  but  wait  until 
you  try  it  with  a  variable  500^1  pot  in  its 
place!  With  the  resistor  value  at  zero,  there 
is  no  feedback  and  the  gajn  is  terrific.  With 
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|»  CAN  use  TOTAL  FIXED  R  OF  6.2K,  eUT  BETTER 
TO  USE  SK  POT.  AND  SET  FOR  8  mA  TOTAL  CURRENT 


Fig.  4.  Breadboard,  test  setup  for  determining 
best  values.  Slightly  different  values  are  used  here 
from  Fig.  2.  Read  the  application  notes  carefully 
for  a  list  of  the  precautions  to  be  observed  while 
experimenting  with  this  IC.  Pin  ten  is  also  the 
case  and  can  thus  be  grounded  with  a  heat  sink. 
A  gain  control  is  now  always  needed  and  may  be 
replaced  by  a  feedback  control  in  some  applica- 
tionSs 

the  pot  wide  open  there  is  a  lot  of  negative 
feedback  and  the  gain  is  way  down,  but  so 
is  the  distortion.  Using  the  system  as  a  gain 
control  you  are  operating  at  all  times  with 
the  least  distortion  and  noise,  and  the 
feedback  is  at  a  maximum,  which  is  good. 

There  may  be  a  reason  for  not  using  this 
type  of  gain  control,  but  since  it  sounds 
great  Tm  going  to  keep  it  in,  particularly  in 
modulator  use. 

Be  sure  and  read  the  application  notes  if 
you  are  going  to  build .  To  prevent  high- 
frequency  instability,  the  following  pre- 
cautions must  be  taken:  Keep  the  lead 
inductance  from  the  positive  supply  volt- 
age to  pin  4  to  a  minimum.  To  counteract 
the  high  internal  resistance  of  batteries, 
especially  toward  end  of  hfe,  a  200  mF 
capacitor  should  be  connected  between  4 
and  ground.  A  capacitor  of  at  least  .05 
should  be  connected  between  pin  2  and , 
ground  to  prevent  instability  of  the  lower 
Darlington  output  transistor. 

Avoid  coupling  between  output  and 
input  leads,  especially  those  carrying  sig- 
nals from  a  high-impedance  source-  This 
coupling  can  be  reduced  by  using  short 
leads,  shielded  input  cable,  or  by  limiting 
the  upper  frequency  to  15  kHz  by  means 
of  a  560  pF  capacitor  between  pin  7  and 
ground. 


The  input  lead  and  components  will 
pick  up  lots  of  hum  as  a  result  of  that 
excellent  low  frequency  response  if  you  do 
not  take  care  with  shielding.  If  you  don't 
want  all  those  lows^  use  a  much  smaller 
input  capacity,  especially  for  voice  com- 
munication. 

Layout 

The  layout  1  used  for  test  purposes  is 
shown  in  Fig.  4,  although  I  imagine  this 
can  be  packaged  much  smaller.  The  bulky 
items  are  the  electrolytics,  but  once  again 
Lafayette  can  help  you  reduce  this  size 
somewhat,  I'll  give  just  one  example  to 
illustrate.  The  30  mF  at  15V  is  only  5/16 
by  7/8  in.  long  and  costs  only  23^,  if  you 
buy  5  of  them.  Be  sure  and  observe  the 
polarity! 

I  used  a  lOK  pot  at  the  input,  but  with 
that  fancy  variable  feedback  bit  you  may 
not  need  it. 

Be  sure  and  follow  the  application 
notes,  particularly  the  one  about  the  lower 
Darlington  output  transistor.  An  input  and 
output  jack,  a  red  and  black  battery  lead, 
and  you^re  on  the  air. 
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+  SUPPLY 

Fig.  S.  Matching  the  output  of  the  TAA-SOO  as  a 
low  power  modulator  using  a  small  output 
transformer  connected  backwards. 

From  the  way  this  httle  diamond 
sounds  you'll  be  meeting  it  again  and  again 
in  modulators  and  receivers.  1  suspect  it 
will  be  very  useful  along  with  a  **turned- 
around"  output  transformer,  with  the  80 
side  connected  to  the  TAA-300  output  and 
the  other  side,  whose  impedance  should 
match  the  modulating  impedance  of  your 
rf  output  power  stage,  in  the  50  to  SOOfi 
range.  It  should  be  connected  with  the 
secondary  carrying  the  modulated  dc  to 
the  rf  stage^  as  shown  in  Fig.  5. 

For  receiver  work  just  use  an  SH  speak- 
er, period- 
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Don  Wallace 
listen 

to  anyone 
ebe? 


W6AM  doesn't  have  to,  since  he  began 
using  our  professional  quahty  VHF- 
FM  2  meter  transceiver  with  exclusive 
Astropoint.  The  precise  and  powerful 
Astropoint  system  actually  blocks  out 
all  interference.  So  when  one  of  the 
nation's  number  one  hams  is  having  a 
2-way  conversation  he  won't  have  un- 
wanted interference. 

Astropoint  is  featured  on  all  standard 
transceivers    including 
the  rugged,  12  channel 
SR-C826M. 

It's  not  only  a  compact 
mobile  but  even  fully 
portable  with  the  addi- 
tion of  a  battery  pack. 

And  there's  a  lot  more 
that  appeals  to  Don 
about  the  SR-C826M 


than  just  Astropoint.  AH  silicon  semi- 
conductors with  solid  state  circuitry. 
Ten  watts  of  R.F.  output  power  com- 
bined with  low  power  consumption. 
MOSFET  R.F.  Amplifiers  and  mixers. 
And  the  list  of  features  goes  on. 

Which  is  why  Don  Wallace  hasn't  been 
listening  to  anyone  else  lately.  Not  that 
he's  choosy  about  who  he  listens  to. 
Just  whose  equipment  he  listens  on. 

For  complete  specifica- 
tions and  the  name  of 
your  nearest  dealer, 
write: 


STANDARD 

COMMUNICATIONS 

CORP. 

639  North  Marine  Ave., 
Wilmington,  Calif.  90744 
(213)  775-6284 
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The  Larsen 

5/8  Viave 

Antenna 


After  a  few  months  of  FM'ingj  talking 
with  FM'ers,  and  seeing  two  meter 
mobiles  by  the  gross,  the  eye  gets  used  to 
seeing  a  disproportionate  number  of  the 
Larsen  antennas  on  cars.  They  stand  out 
immediately  to  the  eye  of  the  FM  amateur 
for  the  simple  reason  that  they  are  probably 
the  most  inconspicuous  two  meter  antenna 
there  is. 

Larsen  came  into  the  ham  market  via  the 
two-way  commercial  field,  as  did  repeater 
two  meter  operation.  Naturally  these  old 
time  two-way  men  brought  along  the  an- 
tennas that  they  had  found  to  work  the  best 
and  give  the  least  trouble  ,  -  .  Larsen, 

That  little  antenna  coil  on  the  bottom  of 
the  antenna  will  handle  100  watts,  which 
today  is  about  the  practical  limit  for  FM 
operation.  The  coil  is  needed  to  tune  the 
antenna  since  it  is  not  resonant  at  the  5/8 
wavelength  mode  and  a  good  deal  of  high 
efficiency  inductance  is  needed  to  get  the 
swr  down  to  where  the  transistor  rigs  won't 
balk.  The  Larsen  irons  out  the  problem  to  an 
insignificant  L2: 1  swr  or  better. 

Larsen  goes  that  extra  mile  in  efficiency 
by  silver  plating  their  whip.  We  all  know  that 
sOver  is  a  better  conductor  of  radio  waves 
than    copper   or  chrome    (remember   those 


silver  plated  coils  in  the  better  rigs?),  so 
silver  is  an  obvious  plus  for  a  mobile  whip. 
And  remember  that  the  silver  stays  a  good 
conductor  even  when  it  is  oxidized. 

The  5/8-wave  length  is  excellent  for  two 
meters  since  it  is  long  enough  to  provide  a 
lower  angle  of  radiation  (more  on  the 
horizon)  and  thus  an  effective  doubling  of 
both  transmitted  and  received  power  (+3dB) 
without  being  so  long  that  it  is  a  hazard  or 
looks  too  much  like  a  Charlie  Brown  whip. 

Not  wanting  to  make  any  holes  in  the 
Rover  2000TC,  the  Larsen  NLA-150  anten- 
na with  NLA-TMB  (trunk  mount  bracket) 
was  used,  plus  a  coax  feedline  and  hardware 
mounting  kit  NLA-IK  (installation  kit).  The 
price  of  the  works  came  to  $24.50  +  3,50  + 
4.50  =  $32.50.  That*s  a  pretty  good  deal  for 
a  complete  trunk-mount  antenna,  with  feed- 
line  and  connector,  all  of  commetcial  quality 
and  built  to  last  longer  than  the  car. 

For  details  on  all  of  the  Larsen  antennas 
and  various  types  of  mounts  you  can  get 
specifications  from  Larsen  Electronics, 
11611  KE.  50th  Avenue,  Vancouver  WA 
98665.  You  might  mention  73  when  you 
write  to  them  and  address  your  letter  to  Jim 
Larsen  W7DZL, 

. .  .Staff 
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Wm.  Lo  wen  berg,  Jr.  W200J 
52  St.  Clair  Drive 
Delmar  NY  12054 


HOW  TO  GET  THE  STUFF 


INTO 


THE  HOUSE 


Unless  your  QTH  operates  on  the  kind 
of  budget  that  permits  sable  coat 
Christmas  presents  for  the  XYL,  in^round 
swimming  pools  for  the  kids,  your  own  ski 
chalet  at  Aspen  and  casual  weekend  jetting 
to  Acapulco  or  Majorca,  chances  are  you  are 
up  against  a  problem  that  has  faced  nearly 
every  ham  since  Marconi:  How  do  you  get 
the  stuff  into  the  house  unseen  ,  .  ,  or,  alter- 
natively, how  do  you  avoid  telling  her  how 
much  it  cost? 

Over  a  period  of  some  years  of  supporting 
several  hobbies  and  during  which  acquisi- 
tions of  new  and  used  cameras,  lenses, tly 
rods,  table  saws,  shotguns,  sports  cars,  etc, 
to  say  nothing  of  radio  gear,  had  to  be 
explained,  rationalized,  lobbied  or  even  con- 
cealed,  this  practitioner  has  assembled  a 
variety  of  ploys,  some  from  personal  ex- 
perience and  others  from  fellow-hobbyists, 
whose  contributions  I  acknowledge  with 
thanks  and  whose  identities  I  had  best  keep 
to  myself. 


In  the  hope  that  some  fellow-sufferer 
may  find  herein  the  solution  to  his  particular 
problem,  I  have  decided  to  compile  and 
publish  the  best  of  these  stratagems  in  what 
might  be  called,  **Hamsmanship,  or  How  to 
Build  Your  Amateur  Radio  Station  Without 
Actually  Shedding  Blood. " 

Old  masters  at  the  game  -  AM  types  and 

single-letter  prefix  gaffers  --  may  find  some 

of  these  tactics  old  hat.  But  they  will  realize 

that  a  whole  new  generation  of  amateurs  has 

come    along   and,    further,   the   problem   of 

getting    the   stuff  into   the   house    without 

touching  off  domestic  warfare  has  escalated 

astronomically  in  these  days  of  nearly  100% 

store-bought     stations.     Even     the    newest 

Novice,  judging  from  the  magazine  photos, 

starts  his  career  with  an  array  of  commercial 

gear  that  looks  like  the  control  panel  of  an 

Apollo  moonship. 

These  new  hams  need   our  help.  Let  us 

share  with  them  our  secrets  and  our  meth- 
ods. The  future  —  possibly  even  the  surviv- 
al  —  of  amateur  radio  may  well  be  involved. 
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One  word  of  caution  before  we  begin  the 
lesson:  Do  not,  repeat,  do  not  leave  this 
copy  of  73  lying  about  the  house  for  her  to 
read.  Commit  these  pages  to  memory  and 
then  rip  them  out  and  either  burn  them  or 
put  them  in  an  envelope  and  mail  to  Box  88, 
Moscow,  That  way  they'll  never  be  heard 
from  again. 

Now,  then: 

L  This  one  calls  for  the  breezy,  Qff-hand 
treatment.  You  bring  in  the  new  scope, 
linear,  keyer  or  whatever  it  is  and  before  she 
can  start  with,  "How  much  did  that  cost?", 
you  cry  happily,  *'Boy,  you  couldn't  beat 
this  for  $15"  (or  whatever  figure  the  traffic 
will  bear).  Remember,  you  didn't  say  you 
paid  only  $15  for  it  -  just  that  you  couldn't 
beat  it  for  $15  —  and  that's  the  gospel  truth. 

2.  The  David  Harum  or  old-mule-trader 
ploy.  You  come  gaily  into  the  house  with 
your  latest  treasure,  a  smug  grin  on  your 
face,  and  emit  something  like,  *'Wow!  Look 
what  I  traded  old  Haywire  Magee  out  of  for 
my  old  rotator."  Never  mind  mentioning 
that  you  also  forked  over  $250  in  addition 
to  that  old  rotator  to  make  the  '"trade." 

3.  A   variation  of  No.   2:   Your  line  is, 
'Can  you  imagine  the  dope  letting  this  go 

for  only  $35?"  You  sure  can't,  OM.  His 
rock-bottom  price  was  $150  and  that's  what 
you  coughed  up.  But  you  didn't  say  you 
paid  $35- 

4.  Another  variation:  You  take  the  old  rig 
to  your  friendly  local  ham  dealer  who  sells 
used  gear  on  consignment  for  a  commission. 
A  few  weeks  later  you  report  happily, 
"Some  guy  bought  my  old  rig  and  I  got 
enough  for  it  to  get  this  new  one."  Yeah, 
enough  maybe  for  the  down  payment  —  but 
who  needs  to  know  you  still  owe  the 
friendly  local  etc,  $398.80? 

5.  Become  a  home-brewer.  Spend  long 
hours  in  the  basement  workshop.  Cut  lots  of 
scrap  metal  loudly.  Drill  lots  of  holes  ditto. 
Bang  chassis  around.  Let  the  smell  of  solder- 
ing and  scorched  insulation  permeate  the 
house.  Study  schematics  at  the  dinner  table. 
On  the  air,  talk  loudly  about  the  linear 
youVe  building-  After  two  or  three  weeks  of 
this,  come  proudly  upstairs  with  the  new  rig, 
or  whatever.  Stripped  of  nameplate,  of 
course,  or  even  without  front  panel.  Some 
time   later  you  can   ''acquire"  a  cabinet  or 


front  panel  for  it  and ^ /'Look,  Honey,  this 
old  Collins  (or  Heath  or  Swan  or  ...  )  panel 
1  picked  up  just  fits  the  rig.  Looks  real 
commercial,  doesn't  it?'' 

6,  Ybu  need  a  garage  or  workshop  where 
you  can  cache  the  parts  of  a  beam  for  this 
one.  Then  you  make  a  big  show  of  going 
into  the  shop  with  an  armload  of  old 
aluminum  tubing,  busted  TV  antennas,  etc. 
£merge  some  days  later,  after  the  usual 
drilling  and  sawing  noises,  with  the  elements 
of  your  new  tri-band  beauty  and,  ""See  what 
I  lashed  up.  'Amtizing  that  you  can  do  with  a 
bunch  of  old  aluminum.''  It  sure  is. 

7,  Your  XYL  has  been  bugging  you  about 
getting  a  new  color  TV.  So  you  agree  to  buy 
one  if  you  can  have  the  old  one  for  parts. 
Show  her  those  great  articles  about  how  you 
can  build  a  five-band  KW  transceiver  with 
the  parts  scrounged  from  old  TV's.  You'll  be 
surprised,  and  you  hope  she  will  be,  too,  at 
the  nifty  new  rig  (frequency  counter,  oscillo- 
scope or  whatever  it  is  you  dream  of)  you 
were  able  to  build  with  those  old  TV  parts 
(plus  a  few  odds  and  ends  from  Healhkit, 
maybe.) 

Many  other  suggestions  for  inclusion  in 
this  article  were  considered  and  discarded 
for  such  reasons  as  requiring  outright  lying, 
being  too  impractical  or  far-fetched,  or  too 
susceptible  of  detection.  Others  simply  were 
variations  of  one  or  more  of  the  above,  such 
as  disassembling  a  Whizzbanger  2000  at  a 
friend's  shack  and  then  bringing  it  home 
piece~by-piece  in  pocket-sized  components; 
or  installing  a  new  KWM2  in  your  old  Viking 
[  cabinet. 

None  of  those  so  far  mentioned,  however, 
can  top  the  one  reported  by  a  ham  who  of 
necessity  shall  remain  unidentified  here.  At 
the  time  the  first  color  TV  was  acquired  for 
the  family,  he  convinced  the  XYL  that  only 
a  60-foot  tower  and  super^duper  king-size 
antenna  would  bring  in  the  color  picture  in 
their  location.  To  this  day  slw  thinks  that 
three-element  trapped  Lightningbird  tri- 
bander  is  what  makes  Doris  Day  look  so 
pretty. 

The  best  we  save  for  last! 

Write  a  piece  for  73  Magazine,  and  with 
the  fantastic  price  the  editor  pays  you  for  it, 
you  buy  the  KW, 

. .  .W20OJ 
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ANTI-CW  AUTOSTART 

An  Anti-CW  Autostart  System  for  the  Phase 
Locked  Loop  Termirtal  Circuit 


A  phase  locked  loop  terminal  unit  has 
been  in  use  in  daily  unattended  opera- 
tion on  the  80  and  20  meter  RTTY  autostart 
nets  for  over  six  months  with  good  success. 
The  original  development  and  operational 
features  of  the  PLL  TU  were  described  in 
the  January  1972  issue  of  Ham  Radio,  The 


detector  card  remains  unchanged  and  its 
circuitry  is  shown  only  for  the  sake  of 
continuity  and  clarity. 

During  the  six  months  of  testing  it  became 
apparent  that  the  automatic  signal  acquisi- 
tion and  tracking  (as  well  as  automatic  shift 
selection)   capability   of   the   PLL   was  not 
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Fig.  1 ,  Block  diagram  of  TU. 
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Notes;  1,  All  P.C.  pin  connector  numbering  is  from  left  to 
right  with  foi(  side  up  and  pins  facing  towards  the 
viewer. 

2«  AM  re$istors  ±5%.  34  watt  unless  otherwise  speci- 
fied. 

3,  The  +12  volt  dc  power  supply  must  have  better 
than  1%  regulation  and  a  100  mA  capacity. 


W.C,L 

Patent  Pending 


/  +  I2VDC 


REG- 


Q     OUTPUT 
-<T0  SMO 
SK-U/IIA 


'8/  OUTPUT 
^^TOSCLCAL 


tN9l4 


'<GROUNO 


(A)  SSB  mode  input  frequency  range:  800—2200  Hz\  VCO  frequency  set  to    1500  Hz  by  R5, 
{B>  Normai  mode  input  frequency  range:  1800—3200  Hz;  VCO  frequency  set  to  2500  Hz  by  R6. 
(C)  Noise  squelch  adjustment  R  16  set  for  zero  output  at  TP-5  with  random  noise  input. 

Fiq.  2.  Phase  locked  loop  detector. 


always  an  asset.  In  one  case  —  that  in  which 
a  CW  signal  came  into  the  capture  range 
of  the  loop  -  it  proved  to  be  a  detriment.  In 
this  case  the  autostart  would  think  that  it 
was  receiving  valid  RTTY  information  and 
cause  the  teleprinter  motor  to  turn  on,  the 
result  being  a  few  feet  of  paper  with  nothing 
but  garbage  on  it. 


PLL  AFSK  Detector  Characteristics 

The  PLL  detector  was  designed  to 
operate  with  low  input  tones  from  SSB 
transceivers  or  the  normal  range  RTTY  tone 
frequencies  at  the  flip  of  a  switch.  The  PLL 
detector  would  respond  only  to  an  AFSK 
signal  that  shifted  liigher  in  frequency  during 
the  space  pulse*  The  PLL  VCO  normal 
resting  frequency  is  set  at  the  mid -range 
point  of  the  lock  frequency  or  capture 
range.  If  a  CW  signal  appeared  anywhere  in 
the  frequency  range  between  the  VCO  rest- 
ing frequency  and  the  upper  capture  Umit 
frequency  the  TU  would  lock  on  it  as  it 
thought  it  was  a  valid  AFSK  signal  and  it 
would  activate  the  autostart.  This  condition 
will  only  occur  when  there  is  no  valid  RTTY 
signal  present  or  if  the  CW  signal  is  more 
than  8  dB  stronger  than  the  RTTY  signal. 
The  PLL  has  a  capture  effect  much  like  that 
of  an  FM  receiver. 


Autostart  and  Selector  Magnet  Drive 

The  original  autostart  was  activated  by 
space  pulses  charging  an  RC  time  constant  to 
a  predetermined  trigger  leveL  This  trigger 
level  caused  a  Schmitt  Trigger  to  fire  and 
activate  the  solid  state  motor  control  relay. 
The  mark  and  space  pulses  drove  an  inverter 
that  in  turn  drove  a  constant  current  type  of 
selector  magnet  driver.  The  SMD  (Selector 
Magnet  Detector)  gave  extremely  fast  rise 
and  fall  tines.  The  selector  magnet  keying 
pulses  had  very  flat  tops  and  little  overshoot, 

Anti-CW  Autostart 

The  RTTY  character  having  the  longest 
space  condition  is  the  '^BLANK"  key.  This 
character  has  all  of  its  5  level  22  ms 
information  bytes  in  the  space  condition. 
These  J  plus  the  start  pulse,  have  a  total  space 
condition  of  132  ms  at  60  wpm  (45  bauds). 
Therefore  we  can  add  a  little  safety  margin 
and  say  that  any  AFSK  signal  that  causes  the 
PLL  detector  to  go  to  the  space  condition 
for  more  than  150  ms  is  not  RTTY.  Most 
CW  signals  under  15  wpm  have  "Dahs" 
longer  than  150  ms  and  thus  would  activate 
a  pulse  width  discriminator.  The  pulse  width 
discriminator  would  be  set  for  150  ms  and 
be  fed  by  space  pulses.  In  this  case  the 
output  from  the  PLL  detector  is  0  for  mark 
and  +10V  dc  for  space.  These  space  pulses 
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are  fed  to  both  the  selector  magnet  driver 
inverter  stage  and  to  a  voltage  divider  R201 
and  R202,  The  output  arm  of  R202  is 
connected  to  C202  that  is  in  parallel  with 
the  input  to  Schmitt  Trigger  IC20L  R202 
and  C202  form  a  simple  RC  charging  circuit 
that  is  charged  by  the  positive  lOV  space 
pulses  from  the  PLL  detector.  The  time  or 
pulse  width  that  it  takes  a  space  pulse  to 
charge  C202  up  to  the  Schmitt  Trigger's 
input  firing  point  of  about  +1.5V  can  be  set 
by  adjusting  R202.  The  positive  space  pulse 
is  also  applied  to  D201  and  reverse  biases  it. 
However  when  the  input  from  the  PLL 
detector  goes  to  the  mark  condition  of 
almost  OV  dc,  the  positive  charge  on  C202  is 
discharged  through  D20L  This  way  each 
time  a  mark  signal  or  no  signal  is  received 
(there  is  no  output  from  the  PLL  on  noise 
because  of  the  noise  squelch),  the  RC  timing 
circuit  is  reset  to  almost  zero  and  ready  to 
measure  the  next  bit  of  space  information, 
R202  is  adjusted  so  that  any  space  pulse 
greater  than  150  ms  wUl  charge  C202  to  the 
Schmitt  Trigger  (IC  201)  firing  point.  When 
the  Schmitt  Trigger  fires,  its  positive  output 
pulse  is  conducted  through  D202  to  charge 
C203. 

R204    allows    C203    to    charge    through 
D202   in    8    ms.   Even   if  a    mark   pulse   is 


received  now  and  the  output  from  Schmitt 
Trigger  went  to  the  zero  state,  C203  would 
remain  charged  because  D202  .would  be 
reverse  biased,  C203  functions  as  a  mark- 
hold  or  non-print  memory.  The  poative 
charge  on  C203  is  conducted  through  R205 
and  D206.  This  forward  biases  the  selector 
magnet  driver  (Q202)  and  causes  current  to 
continuously  flow  through  the  selector  mag- 
net coils.  This  prevents  the  teleprinter  from 
printing.  The  same  positive  charge  that 
forward  biased  the  SMD  (Q202)  also  reverse 
biases  D205,  This  allows  the  mark-hold 
memory  to  override  input  information  from 
the  PLL  detector  to  the  SMD.  Q203  is  a 
series  gate  that  is  normally  biased  on.  It 
allows  the  positive  space  pulses  to  flow 
through  D214,  R207,  and  D204  to  the 
autostart  time  constant  formed  by  C204  and 
R214-  When  enough  positive  space  pulses 
charge  C204  to  the  second  Schmitt  Trigger 
(IC22)  firing  point  it  fires  and  goes  to  the 
high  state  and  turns  on  the  sohd  state 
teleprinter  motor  control  relay.  But  when 
C203  is  charged  and  puts  the  teleprinter  in 
the  print  hold  condition,  part  of  its  (C203) 
positive  charge  also  forward  biases  D203  and 
this  reverse  biases  Q203,  When  Q2D3  (series 
gate)  turns  off  no  further  positive  space 
pulses  are  allowed  to  flow  to  the  autostart 
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F\q.  4,  IntBiQOTmBQl  wiring. 


RC  circuit.  Thus  if  the  teleprinter  motor  is 
off  it  will  stay  off*  If  it  is  on,  the  lack  of 
autostart  positive  space  pulses  will  cause  the 
printer  motc^r  to  turn  off  in  30  seconds. 
Once  the  CW  ceases,  the  TU  will  allow  the 
teleprinter  to  go  back  to  the  print  condition 
in  3  seconds  after  the  last  space  pulse  of 
more  than  150  ms.  At  the  same  time  the 
autostart  gate  is  reopened. 

A  RTTY  AFSK  signal  wiU  turn  the 
teleprinter  on  in  3  seconds.  The  teleprinter 
solid  state  motor  control  relay  has  a  delayed 
dropout  of  30  seconds.  Even  during  this  30 
second  dropout  time  if  a  CW  signal  should 
appear  in  the  upper  capture  range  of  the 
PLL  detector  the  anti-CW  circuit  will  func- 
tion  and  place  the  teleprinter  in  a  non-print 
condition. 

AFSK-FSK  Keying. 

Keyboard  outputs  are  provided  to  key  an 
AFSK  oscillator  and  an  inverter  option  that 
keys  an  opto-electronic  isolator  that  is  used 
to  key  a  negative  FSK  voltage.  Such  a 
voltage  is  found  on  the  Signal  One  CX-7A< 
But  provision  is  also  made  for  keying  a 
positive  voltage  FSK  at  the  flip  of  a  switch. 
The  maximum  voltage  across  the  output  of 


the  opto-electronic  isolator  is  30V  dc.  An 
FSK  reversing  switch  is  also  provided  on  the 
main  frame  wiring  schematic. 

Adjustments  for  the 
Anti-CW  and  SMD  Card 

There  are  only  two  adjustments  so  that  a 
VOM  and  screwdriver  will  be  all  that  is 
required.  With  the  teleprinter  connected, 
monitor  TP-203  with  the  VOM  and  adjust 
R210  for  a  reading  of  3.75V.  This  indicates 
a  loop  current  of  60  mA.  Then  while 
receiving  a  60  wpm  RTTY  signal,  adjust 
R202  to  the  point  where  the  machine 
occasionally  goes  into  the  mark -hold  (non- 
print)  mode  and  then  back  the  pot  off  just  a 
little.  That*s  it;  nice  and  simple.  Now  when 
you  come  back  to  read  the  copy  on  the 
teleprinter  there  will  be  no  more  *'junque'* 
caused  by  CW, 

,  ,  .W4FQM/1 


NOTE  1.  IC202  and  202  are  by  AMPEREX 
ELECTRONICS   CORP, 

NOTE  2.  P.C.  boards  and  built  P,C.  boards  are 
available  from  WCI,  P.O.  Box  17,  Schaumburg  IL 
60172, 
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Complete  with:  Dynamic  Mike, 
0-i-S  Carrying  Case,  120  VAC 
and  12  VDC  Cords,  Speaker/ 
Headphone  Plug  and  10  Ni-Cad 
Batteries. 
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Over-the-shoulder,  mobile,  or  at  home 

Completelv  transistorized,  compact,  portable. 
Capacity  for  6  channels.  Built-in  telexoping 
antenna,  and  connector  for  external  antenna. 
Use  barefoot  or  with  accessory  amplifier.  Ex- 
ternal 12  VDC  or  internal  ni-cad  batteries, 
built-in  120  VAC  battery  charger. 

GENERAL:  •  Freq.  coverage:  144-148  MHz  •  6  channels,  3 
supplied  •  Push  to-talk  Xmit  •  DC  Drain:  Rev,  45  mA; 
Xmit,  450  mA  •  Size:  5-3/8"  x  2-5/16"  x  7-1/8",  3-3/4  lbs- 

RECEIVER:  •  Transistorized  crystal-controlled  superhet  •  1st 
IF:  10.7  MHz,  2nd  IF:  455  kHz  •Ant,  Input  Imped:  50  ohms 
•  Sensitivity:  1  juV  or  i ess/20  dB  S+N/N  •  Audio  Output: 
0.7  W»  Built-in  speaker. 

TRANSMITTER  •  RF  Output  over  1  W  •  Freq.  Dev,  adj.  to 
15  kHz  max.,  factory  set  to  5  kHz. 
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Accessory  BBLT-144D  Antenna: 
Hustler  3.4  dB  gain  $27.95 


GENERAL  •  Freq.  coverage: 
144-148  MHz  ♦  12  channels, 
3 supplied  •Push-to-talk  Xmit 
•  AC  drain:  Rev,  6W;  Xmit, 
50  W  •  DC  drain:  Rev,  0,5 A; 
Xmit,  4 A  •  Built-in  Power 
Supply:  AC,  117V  50^60  Hz; 

DC,  1 3.5  V±10%«  Size:  7-7/8" 
X  2-3/4"  X  10-1/4",  8-1/4  lbs. 

TRANSMITTER:  •  Transistorized  with  6360  output  tube  ♦ 
RF  Output:  over  10  W  •  Freq,  Dev:  Adj.  to  15  kHz  max.  • 
Freq.   Stability:   +.001%  or  less  •  Output  Imped:  50  ohms- 

RECEIVER:  •  Completely  transistorized,  crystal-controlled 
superhet  •  Intermed.  Freq:  1st  10 J  MHz,  2nd  455  kHz  • 
Input  Imped:  50  to  75  ohms  •  Sensitivity:  0,5/iV  or  less/20 
dB  quieting;  IfxV  or  less/30  dB  S+N/N  at  10  kHz  dev.,  1  kHz 
mod-  •  Audio  Output,  0.5  W  •  Spurious  Sens.,  >  -60  dB. 
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Identical  (Almost)  Twins! 
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3.5-10  MHz  and   10-30  MHz. 


radio /hack 

and  ALLIED  RADIO  STORES 

9  A  TANDY  CORPORATION  COMPANY 

2725  W,  7th  St.  Ft  Worth,  Texas  76107 


Over  1370  Stores 
Nationwide! 

Or  order  by  mall.  We'll  Ship  Any- 
where In  the  USA  for  $10  extra. 
Include  applicable  sales  tax. 


^FREE  CATALOG 

2725  W.  7th  Si,  Fart  Worth,  Texas  76107 

I  enclose  Q  check  D  money  order.  Rush  me 
D  AX-190  Ham  Receiver  at  249.95 
D   SX-190  SWL  Receiver  at  249.95 
a   Matching  Speaker  at  19.95 
n  Send  Me  Your  FREE  Catalog 

Please  PRINT  Clearly 

Nanne 

Street  or  Rt.  &  Box 

City 


Apt.  #. 


State 


Zip 


J 


(glL^' 


M(0I1M 


STUDY  GUIDE 


Questions  &  Answers  Part 


2L  How  does  the  beat  frequency  oscil- 
lator  affect  the  tuning  of  a  single  sideband' 
signal? 

A.  Extremely •  The  bfo  signal  takes  the 
place  of  the  original  (and  suppressed) 
carrier,  and  must  be  properly  positioned. 
Thus  the  bfo  tuning  and  the  main  tuning 
interact.  With  unselective  receivers^  the  bfo 
pitch  adjustment  may  be  used  for  fine 
tuning.  With  narrowband  receivers,  the  bfo 
should  be  set  to  place  its  signal  at  the 
proper  point  on  the  filter's  passband,  and 
the  main  tuning  alone  used  to  tune  in  the 
signal, 

22.  Can  a  lossy  transmission  line  be  used 
to  transmit  signals?  Explain, 

A,  Yes.  No  matter  how  great  the  loss  in 
the  transmission  line,  at  least  a  small  part 
of  the  original  energy  will  appear  at  the 
load  end  of  the  Mne.  If  losses  are  high, 
however,  only  a  very  small  part  of  the 
input  energy  wfll  appear  at  the  output,  and 
line  efficiency  will  be  low.  If  losses  are 
sufficiently  high  and  the  line  is  sufficiently 
long,  the  energy  appearing  at  the  output 
will  be  insignificant.  Thus  at  VHF,  several 
hundred  feet  of  lossy  coaxial  cable  may  be 
used  as  a  highly  efficient  dummy  antenna, 

23.  How  can  you  distinguish  between  a 
product  and  an  envelope  detector? 

A.  The  presence  or  absence  of  a  bfo  is  a 
sure  indication,  in  that  every  product 
detector  requires  a  bfo*  Thus  if  no  bfo  is 
present,  the  detector  must  be  an  envelope 
detector.  However  the  converse  is  not  true; 
many  envelope  detectors  have  bfo's  asso- 
ciated with  them  to  inject  a  local  signal 


into  the  envelope  prior  to  detection*  In 
general,  both  detectors  operate  in  the  same 
way:  each  is  a  non-linear  mixer  circuit, 
which  demodulates  the  incoming  signal  by 
mixing  the  sidebands  with  the  carrier.  Thus 
when  the  bfo  is  off,  a  diode  detector  acts 
as  an  envelope  detector,  while  with  the  bfo 
turned  on,  the  same  detector  is  a  product 
detector. 

24.  How  can  a  receiver  be  adjusted  for 
SSB  reception  when  the  receiver  does  not 
have  a  product  detector? 

A,  See  question  23.  Strictly  speaking,  if 
the  receiver  is  incapable  of  product  detec- 
tion it  is  incapable  of  receiving  SSB  signals 
as  such.  The  SSB  signal  can  be  converted 
into  one  containing  a  carrier  by  external 
carrier  injection,  using  the  transmitter  vfo 
or  a  separate  signal- frequency  oscillator. 

In  general,  however,  the  term  **product 
detector"  is  used  for  a  special  kind  of 
product  detection  circuit  tailored  to  best 
reception  of  SSB  signals;  many  receivers 
which  are  capable  of  product  detection  do 
not  have  **product  detectors'*  in  this  sense. 
With  such  a  receiver,  audio  gain  should  be 
turned  all  the  way  up  and  output  adjusted 
by  means  of  the  if  gain  control  (to  assure 
that  the  SSB  signal  is  weak,  at  the  detector, 
in  comparison  to  the  bfo  signal).  The  bfo 
should  be  turned  on,  and  the  signal  care- 
fuUy  tuned  using  both  main  tuning  and  bfo 
pitch  controls  until  the  speech  becomes 
recognizable. 

23.  How  do  mica  and  paper  dielectric 
bypass  capacitors  compare  at  different 
frequencies? 
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A,  Mica  capacitors  have  much  lower 
internal  inductance  than  do  paper  capaci* 
tors,  due  to  differences  in  their  construc- 
tion. The  difference  is  negligible  at  fre- 
quencies below  the  broadcast  band,  and 
may  be  tolerated  at  frequencies  up  to  4  or 
5  MHz,  but  as  frequency  increases,  the 
paper  capacitor  behaves  more  as  a  coil  than 
a  capacitor  and  mica  or  ceramic  units  must 
be  used.  Mica  can  be  used  into  the  VHF 
range;  ceramics  can  be  used  through  UHF, 
with  care, 

26.  Discuss  the  advantages  and  disadvan- 
tages of  electrolytic  versus  paper  filter 
capacitors. 

A.  For  the  same  capacitance  value  and 
voltage  rating,  paper  and  electrolytic  filter 
capacitors  compare  as  follows;  paper  is 
bulkier  and  more  expensive  than  electro- 
lytic, but  has  higher  leakage  resistance  and 
much  better  resistance  to  aging.  The  elec- 
trolytic capacitor  has  many  disadvantages, 
including  low  precision  of  capacitance  val- 
ue, variation  of  value  with  age  and  applied 
voltage,  sensitivity  to  polarity  of  applied 
voltage,  and  a  tendency  to  dry  out.  These 
are  all,  however,  of  little  importance  in 
power-supply  filter  applications.  Paper  ca- 
pacitors may  have  much  greater  inductance 
than  electrolytics  (which  may  be  con- 
structed in  a  non-inductive  manner). 

27.  Where  in  a  receiver  circuit  should  a 
limiter  I  blanker  stage  be  placed  to  provide 
maximum  utility? 

A,  Since  the  limiter/blanker  circuit's 
purpose  is  to  remove  sharp  impulse  noise 
spikes  from  received  signals,  and  such 
spikes  cause  highly  selective  circuits  to 
"ring,"  the  circuit  should  be  placed  ahead 
of  all  highly  selective  circuits  for  best 
results.  Such  a  circuit  usually  is  placed 
between  the  first  mixer  and  first  i-f  strip,  as 
a  compromise  between  circuit  ringing  and 
achieving  enough  amplification  to  operate 
the  blanker, 

28.  What  frequency  should  a  crystal 
oscillator  circuit  be  tuned  to  for  maximum 
stability? 

A,  That  frequency  which  provides  the 
minimum  amount  of  feedback  voltage 
across  the  crystal,  while  maintaining  oscil- 


lation and  good  ''starting"  qualities.  Usual- 
ly this  will  be  a  frequency  somewhat  higher 
than  the  crystal's  operating  frequency, 

29.  What  are  microwave  frequencies? 
What  type  of  oscillator  is  commonly  used 
to  genera te  m icro waves ? 

A.  The  term  **microwave*'  is  a  loosely 
defined  concept  referring  to  frequencies 
higher  than  the  UHF  region  yet  lower  than 
visible  light.  In  general,  any  frequencies 
above  I  GHz  (1000  MHz)  may  be  consid- 
ered "microwave."  Another  term  often 
used  now  for  similar  frequencies  is  "milli- 
meter  waves,"  which  refers  to  frequencies 
with  wavelengths  measured  in  millimeters 
rather  than  meters. 

Three  types  of  oscillators  are  commonly 
used  to  generate  microwaves.  They  are  the 
magnetron,  the  klystron,  and  the  traveling- 
wave  tube  (TWT),  All  operate  on  velocity 
principles,  rather  than  the  intensity  princ- 
iples used  at  more  familiar  frequencies, 

30.  What  are  some  of  the  factors  that 
affect  the  field  strength  of  a  signal  from  a 
radiated  antenna? 

Field  strength  is  influenced  by  many 
factors,  A  primary  factor  is  the  amount  of 
power  applied  to  the  antenna  for  radiation. 
Another  is  the  distance  between  antenna 
and  measuring  point,  since  field  strength 
falls  off  as  the  square  of  the  distance.  Still 
another  is  the  directional  pattern  of  the 
antenna,  which  determines  what  propor- 
tion of  the  applied  power  is  radiated  in  any 
specific  du^ection.  Reflections  and  multiple 
transmission  paths  can  cause  variation  of 
field  strength  with  small  changes  of  mea- 
surement position,  and  both  atmospheric 
and  ionospheric  conditions  can  cause  field 
strength  to  vary  from  day  to  day.  Signal 
frequency  plays  a  large  part  in  determining 
how  the  other  factors  affect  field  strength. 
For  this  reason,  field  strength  is  almost 
impossible  to  predict,  and  must  be  mea- 
sured for  an  accurate  determination  in  any 
specific  case, 

SL  What  factors  determine  the  fre- 
quency at  which  a  quartz  crystal  will 
oscillate?  List  some  of  the  advantages  of 
using  crystals  in  amateur  equipment 

A.  A  quartz  crystal's  oscillating  fre- 
quency is  determined  primarily  by  physical 
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dimensions  of  the  crystal  and  by  the 
"mode*'  of  mechanical  flexure  within  the 
crystal  itself,  and  also  may  be  modified  by 
temperature  and  by  the  external  circuit  to 
some  degree. 

The  major  advantage  of  using  crystals  in 
amateur  equipment  is  that  it  provides  the 
most  stable  resonator  yet  known,  so  that 
oscillation  remains  on  the  same  frequency 
for  the  same  crystal  within  very  narrow 
Umits-  Other  advantages  include  ease  of 
frequency  determination  and  the  ability  to 
switch  from  one  operating  frequency  to 
another  and  return  without  tedious  adjust- 
ment, by  replacing  one  crystal  with  anoth- 
er. 

32.  Explain  the  properties  of  a  quarter- 
wave  section  of  rf  transmission  line.  How 
would  these  properties  change  if  the  out- 
put   ends    of  the   section    were   short'Cir- 

cuited? 

A.  An  open-circuited  quarter-wave  sec- 
tion of  rf  line  has  the  properties  of  a 
series-resonant  LC  tuned  circuit.  That  is,  its 
impedance  between  terminals  is  very  low 
(nearly  a  short  circuit).  Apparent  Q  of  such 


a  resonator  is  very  high,  and  tuned  lines  are 
used  in  VHF  transmitters  as  tank  circuits, 

A  shorted  quarter- wave  section  reverses 
its  characteristics  to  those  of  a  parallel- 
resonant  LC  tuned  circuit,  and  offers  high 
impedance  (nearly  open  circuit  conditions) 
at  its  input  terminals.  Such  a  line  may  be 
used  as  an  insulator, 

A  qUarter-wave  hne  connected  between 
two  different  impedances  acts  as  an  imped- 
ance transformer;  the  output  impedance 
for  matching  conditions  is  equal  to  the 
line's  impedance,  squared,  divided  by  the 
input  iinpe dance  value.  Conversely,  Une 
impedance  in  order  to  match  must  be  equal 
to  the  square  root  of  the  product  of  input 
and  output  impedance  values, 

33.  How  should  a  wave  trap  be  connect- 
ed to  a  receiving  antenna  circuit  to  atten- 
uate an: interfering  signal? 

A,  A  parallel- tuned  wave  trap  should  be 
connected  in  series  with  the  antenna  and 
receiver  so  that  all  incoming  signals  must 
pass  through  the  parallel-tuned  circuit  be- 
fore reaching  the  receiver.  A  series-resonant 
wavetrap  should  be  connected  across  the 
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receiver's  input  terminals  in  parallel  with 
the  antenna,  so  that  it  shorts  out  the 
undesired  signal.  Both  types  of  wavetraps 
may  be  used  at  the  same  time  if  desired.  At 
VHF  and  above,  quarter- wave  line  sections 
may  be  used  as  wave  traps  (refer  to  ques- 
tion 32  for  parallel  between  line  sections 
and  tuned  circuits), 

34,  Why  are  synchronizing  pulses  trans- 
rriitted  with  television  signals? 

A.  To  assure  that  the  horizontal  and 
vertical  sweep  rates  at  the  receiver  are  the 
same  as  those  at  the  transmitter,  thus 
making  certain  that  the  electron  beam  is  at 
the  same  spot  on  the  picture  tube  face  as 
compared  to  the  camera's  scanning  beam  at 
each  instant  during  the  transmission. 

35.  How  may  an  amateur  check  his 
transmitter  for  spurious  sidebands? 

A.  By  use  of  a  selective  receiver.  The 
transmitter  should  be  operated  at  mini- 
mum power  into  a  dummy  load  to  avoid 
overloading  the  receiver's  input  circuits, 
and  the  receiver  then  tuned  over  a  wide 
range  (several  kHz)  either  side  of  the 
transmitter's  signal  while  normal  modula- 
tion is  appHed.  Spurious  sidebands  will 
appear  as  ''splatter"  or  "buckshot/'  coin- 
ciding with  voice  peaks  usually  but  not 
necessarily. 

36.  How  can  the  safe  power  input  to  a 
crystal  oscillator  circuit  be  determined? 

A,  The  '*safe"  power  input,  not  to  be 
confused  with  the  "proper"  power  input, 
may  be  determined  by  operating  the  oscil- 
lator at  various  power  levels,  increasing 
power  each  time,  and  observing  the  output 
signal  for  30  seconds  or  more  at  each  leveL 
When  power  input  approaches  the  ''un- 
safe" region,  the  heat  generated  in  the 
crystal  will  cause  its  dimensions  to  change, 
thus  making  its  output  frequency  drift. 
The  more  unsafe  the  condition,  the  more 
rapid  the  drift  of  frequency.  * 'Proper" 
power  input  is  well  below  the  unsafe  level; 
it  is  the  minimum  which  will  produce 
rehable  oscillation, 

37,  Define  the  term  decibel  How  is  the 
decibel  used  for  voltage  and  power  calcula- 
tion? 

A,  The  decibel  is  one-tenth  of  a  "bel" 
The  '*bel,"  in  turn,  is  a  measure  of  the  ratio 
between    two    power    levels,    and    is    the 


logarithm  (to  base  10)  of  that  ratio.  The 
mathematical  formula  defining  the  decibel 
(abbreviated  dB)  is: 


dB  =  10  log  10 


P 


DB  are  used  to  compare  voltages,  but 
the  comparison  is  meaningful  only  when 
the  voltage  is  converted  to  a  power  level 
unless  both  voltages  appear  across  the  same 
impedance.  If  both  voltages  appear  across 
the  same  impedance,  dB  can  be  used  with 
voltage  ratios.  Since  power  varies  as  the 
square  of  the  voltage,  the  square  of  the 
voltage  ratio  must  be  used.  This  is  account- 
ed for  in  the  formula  by  multiplying  the 
log  by  2 J  to  produce  the  familiar  204ime 
factor, 

A  dB  value  of  *'0  dB"  indicates  that 
both  powers  are  the  same,  or  both  voltages, 
a  3  dB  ratio  indicates  that  one  power  is 
twice  the  other,  or  one  voltage  is  1,414 
times  the  other,  A  6  dB  ratio  indicates  4 
times  the  power  or  twice  the  voltage,  A  10 
dB  ratio  indicates  a  10-to-l  power  ratio  or 
3,16228-to-l  voltage  ratio.  A  20  dB  value 
indicates  a  1004o-l  power  ratio  or  104o-l 
voltage  ratio. 

The  usefulness  of  the  dB  system  of 
measurement  lies  in  the  fact  that  it  mea- 
sures a  ratio  rather  than  absolute  values, 
and  almost  all  measurements  and  calcula- 
tions to  which  it  is  applied  are  affected 
much  more  by  ratio  than  by  absolutes. 

38.  How  are  the  emitter,  base,  and 
collector  of  a  transistor  biased  for  amplifier 
operation?  How  are  they  biased  for  cutoff 
(open  circuit)  and  saturation  (short  cir- 
cuitj  ? 

A,  For  amphfier  operation,  the  base- 
emitter  junction  of  the  transistor  must  be 
forward  biased  (conducting)  while  the  col- 
lector-base junction  is  reverse  biased  (non- 
conducting). Bias  values  and  the  amount  of 
current  injected  into  the  base-emitter  junc- 
tion are  chosen  so  that  conduction  occurs 
between  collector  and  emitter,  and  the 
amount  of  conduction  which  occurs  is 
determined  by  the  value  of  base  current. 

In  switching  operation,  to  achieve  cut- 
off the  base-emitter  junction  is  reverse 
biased  (non-conducting)  which  blocks  vir- 
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Uially  all  conduction  in  tlie  col  Ice  to  r- 
cnitttcr  circtiit.  Saturation  is  obtained  by 
forward  bias  of  the  base-emitter  junction, 
with  injection  of  maximum  current.  In 
both  cases,  the  collector-base  junction  is 
reverse  biased. 

Note  that  the  only  difference  between 
amplifier  operation  and  the  saturation  con- 
dition is  the  amount  of  current  injected 
into  the  base-emitter  junction.  With  some 
types  of  transistors,  no  reverse  bias  is 
necessary  to  achieve  cutoff;  merely  re- 
ducing the  injection  current  to  zero  does 
the  job. 

Transistors  designed  for  amphfier  use 
are  buOt  to  operate  best  in  the  transition 
region  between  cutoff  and  saturation; 
those  designed  as  switches  are  built  for 
minimum  resistance  in  saturation  with 
maximum  resistance  at  cutoff,  and 
properties  in  the  transition  region  may  be 
neglected-  However  many  devices  designed 
for  one  purpose  work  well  for  the  other^ 
and  vice  versa, 

39,  How  do  NPN  type  transistors  differ 
from  the  PNP  type?  How  does  their  bias 
differ? 

A.  Transistors  always  consist  of  two 
types  of  semiconductor  material  in  three 
regions,  forming  the  emitter,  base,  and 
collector.  The  types  of  material  are  '*N" 
type,  which  has  an  excess  of  electrons,  and 
"P"  type,  which  lias  a  shortage. 

An  NPN  transistor  uses  N-type  material 
for  emitter  and  collector,  with  P-type  for 
the  base.  A  PNP,  on  the  other  hand^  uses 
P-type  for  emitter  and  collector,  and 
N-type  for  the  base. 

Polarity  of  all  bias  connections  is  re- 
versed from  one  type  to  the  other.  For 
instance,  an  amplifier  circuit  in  the  conven- 
tional common-emitter  configuration  may 
have  the  emitter  grounded,  with  negative 
bias  going  to  both  collector  and  base 
through  appropriate  resistors,  to  establish 
the  required  bias  conditions  for  a  PNP 
transistor.  If  an  NPN  is  used  in  the  same 
circuit,  the  bias  polarity  must  change  from 
negative  to  positive* 

40,  How  can  the  output  circuit  of  a 
transmitter  he  adjusted  to  increase  or 
decrease  its  coupling  to  the  antenna  sys- 
tem? 
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of  man-made  signals  such  as  **ignition 
noise"  or  the  "static"  caused  by  sparking 
at  the  contacts  in  electric  motors.  Electri- 
cally, however,  these  are  signals;  "noise 
limiters"  deal  with  these  unwanted  signals, 
which  are  most  usuaUy  generated  by  the 
sudden  interruption  of  current  flow  which 
may  or  may  not  be  accompanied  by  a 
visible  spark. 

Natural  "noise"  is  a  random  change  of 
energy  level,  which  is  more  or  less  evenly 
distributed  across  the  electromagnetic  spec- 
trum, and  is  not  "coherent"  (that  is,  it  has 
no  specific  frequency  as  such).  In  the  audio 
range,  it  manifests  itself  as  a  hiss  or  frying 
sound. 

Such  noise  is  basically  due  to  the 
statistical  unpredictability  of  energy-level 
changes  within  the  individual  atoms  wliich 
go  to  make  up  the  universe,  and  because  of 
this  is  always  present.  In  amateur  practice, 
it  is  generally  characterized  by  its  apparent 
origin.  Thus  we  have,  for  example,  "anten- 
na noise"  which  is  present  with  the  signal 
when  it  arrives  from  the  antenna.  This  is,  in 
turn,  composed  of  "galactic  noise"  which 
arrives  from  outer  space,  **atmospheric 
noise'*  which  originates  within  our  own 
atmosphere  and  ionosphere,  and  "thermal 
noise"  which  originates  within  the  con- 
ductors of  the  antenna  and  feedline  (as 
well  as  within  the  components  of  the 
amplifier's  first  rf  amplifier  stage).  Noise  of 
this  sort  is  always  proportional  to  tempera- 
ture; the  higher  the  temperature,  the  great- 
er the  noise  voltage.  In  fact,  in  radio 
astronomy  noise  levels  are  measured  in 
"degrees  Kelvin"  which  are  a  measure  of 
the  temperature  of  the  apparent  noise 
source. 

Besides  antenna  noise,  we  have  "receiver 
noise,"  which  includes  thermal  noise  in  the 
components  ahead  of  the  first  rf  stage, 
"shot  noise"  in  the  tube  or  transistor  of 
the  first  stage,  "partition  noise"  from 
multi-grid  tubes  in  the  rf  amplifier  chain, 
and    "mixer    noise"    contributed    by    the 

mixer  stage (s). 

All  these  noise  voltages,  except  for 
man-made  "noise"  signals,  are  very  low, 
but  with  the  high  amplification  available  in 
most  receivers,  provide  a  lower  Limit  to  the 
receiver's  sensitivity. 


A,  The  output  coupling  adjustment  de- 
pends upon  the  type  of  output  circuit 
used,  A  pi-network  output  circuit's  cou- 
pling is  determined  by  the  output  capaci- 
tor; the  more  capacitance,  the  less  the 
coupling,  A  link-coupled  circuit  is  deter- 
mined by  physical  coupling  of  the  link  to 
the  final  tank;  the  closer,  the  greater  the 
coupling, 

4L  How  do  filters  attenuate  harmonics 
emissions? 

A.  We  assume  that  the  question  refers  to 
low-pass  filters,  since  high-pass  filters 
would    not    attenuate    harmonics,    and    a 

■- 

bandpass  filter  would  reduce  harmonics  in 
the  same  way  as  does  a  low-pass  unit. 

The  filter  consists,  then,  of  one  or  more 
sections  which  contain  series  inductance 
and  shunt  capacitance.  Reactance  of  the 
inductance  rises  with  frequency  whOe  that 
of  the  capacitance  falls.  The  harmonics 
being  at  a  higher  frequency  than  the 
desired  signal,  their  energy  is  opposed  by 
the  increasing  reactance  of  the  inductance, 
and  finds  a  ready  path  to  ground  through 
the  reduced  reactance  of  the  capacitance. 

In  some  cases,  resonant  circuits  are 
employed  to  trap  out  specific  harmonic 
frequencies.  Refer  to  questions  32  and  33 
for  discussion  of  wavetraps. 

42.  List  several  advantages  and  disadvan- 
tages each  for  Class  A,  Class  B,  and  Class  C 
amplifier  operation. 

A*  Class  A  offers  greatest  linearity  (least 
distortion)  and  simplest  adjustment  during 
operation,  but  is  least  efficient  in  use  of 
input  dc  power  and  is  limited  in  power- 
handling  capability* 

Class  B  offers  improved  efficiency  and 
power  output  capacity,  but  at  the  cost  of 
increased  distortion  and  critical  adjust- 
ment. 

Class  C  has  highest  efficiency  and  rela- 
tively uncritical  adjustments,  buf  inherent- 
ly distorts  the  signal  and  so  cannot  be  used 
when    the   signal   envelope  must   be   pre- 

served.  It  also  produces  much  greater  har- 

monic  output. 

43.  What  are  some  different  types  of 
noise  voltages  encountered  in  amateur  re- 
ceivers? How  is  each  type  generated? 

A,  The  word  "noise"  may  be  mislead- 
ing, because  much  "noise"  actually  consists 
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44.  What  aiv  current  and  voltage  charac- 
teristics along  a  transmission  line  when  it  is 
matched  and  mismatched? 

A.  Assuming  that  the  line  has  losses  so 
low  that  they  may  safely  be  neglected,  in  a 
matched  line  the  current  will  be  the  same 
at  any  point,  and  so  will  the  voltage. 

When  a  mismatch  exists,  the  current  and 

voltage  values  will  vary  cyclically  along  the 

line,  repeating  every  half-wave  along  the 

length  of  the  line,  and  current  and  voltage 

will  not  necessarily  be  in  phase  with  each 

other.    The  ratio   between    minimum  and 
maximum  is  expressed  as  "standing  wave 

ratio/'  and  is  proportional  to  the  ratio  of 

mismatch.  That  is,  a  500  line  terminated 

in  lOOn  will  display  a  l-to-l  ratio  between 

maximum  and  minimum  voltage,  and  has  a 

VSWR  of  2.0. 

45.  How  do  receivers  for  remote  control 
of  objects  and  regular  type  communica' 
tions  receivers  differ  in  basic  operation? 

A-  Normal  communications  receivers  are 
intended  to  provide  information  to  human 
beings,  and  normally  do  so  in  the  form  of 
audio  signals  through  headphones  or  loud- 


speakers (although  an  RTTY  station  does 
so  via  printed  words  on  paper).  Remote- 
control  receivers,  on  the  other  hand  are 
intended  to  provide  information  to  ma- 
chines to  control  their  actions,  and  normal- 
ly do  so  without  output  transducers  such 
as  phones,  speakers,  or  printers,  by  means 
of  electrical  signals  which  directly  actuate 
the  controls. 

In  addition,  communications  receivers 
usually  offer  continuous  tuning  over  sever- 
al frequency  bands,  if  not  the  entire 
^pectrum^  while  remote-control  receivers 
are  usually  fixed-tuned  on  a  limited  num- 
ber of  channels.  However,  some  commer- 
cial communications  receivers  (such  as 
those  used  in  aircraft  communication)  are 
fixed'tuned,  wliile  nothing  prevents  incor- 
poration of  continuous  tuning  iixa  remote- 
control  receiver.  The  output-signal  distinc- 
tion is  the  defining  difference  in  character- 
istics. 

This  marks  the  half-way  point  in  the 
FCC  study  list.  Questions  46  through  90 
will  be  continued  in  June  73, 

.Staff 
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A  MODERN  VHF 

FREQUENCY  COUNTER 


Part  1  of  3  parts 

Frequency  counters  have  been  finding 
their  way  into  more  and  more  ham 
shacks  since  two-meter  FM  activity  made 
accurate  frequency  measurement  a  must. 
Even  some  sideband  equipment  now  comes 
with  digital  frequency  readout. 

Although  a  number  of  frequency  counter 
designs  have  appeared  in  73  and  elsewhere, 
we  decided  it  was  time  to  come  up  with  a 
new  design.  We  have  gone  out  of  our  way  to 
make  the  building  of  this  counter  as  easy  as 
possible,  and  yet  to  produce  a  counter  of 
really  top-notch  performance.  The  complete 
information  you  need  to  buOd  your  own 
counter  will  be  presented  in  three  parts.  This 
month  we  will  give  a  complete  description  of 
what  the  counter  is  and  what  it  can  be  used 
for,  as  well  as  the  complete  parts  list  so  you 
can  start  collecting  parts  if  you  decide  to  go 
ahead.  Next  month  we  will  give  the  com- 
plete logic  diagrams  and  theory  of  operation. 
The  month  after  that  we  will  have  the 
printed  circuit  board  layout,  parts  layout 
drawings,  and  construction  and  operating 
information. 

And  now  a  little  information  about  the 
counter: 

1.  The  basic  counter  measures  up  to  20 
MHz,  although  many  IC's  go  past  that.  One 


of  our  prototypes  goes  up  to  35  MHz,  and 
the  other  goes  to  about  40  MHz.  But  that's 
only  the  basic  counter  -  an  optional  VHF 
pre-scaler  mounts  on  the  same  board  and 
extends  coverage  to  above  200  MHz.  De- 
pending on  the  IC's,  you  may  get  operation 
higher  than  that.  We've  had  our  prototype 
counting  at  the  upper  limit  of  our  signal 
generator,  which  is  250  MHz.  With  a  simple 
modification,  the  scaler  range  can  be  in- 
creased to  typically  320  MHz  though  at 
reduced  sensitivity, 

2.  It  is  easy  to  build.  Except  for  the 
power  supply,  all  other  small  parts  fit  onto 
one  7  X  10  in,  printed  circuit  board.  This 
means  there's  a  minimum  of  external  wiring 
and  less  chance  for  error.  The  p.c.  board 
layout,  etched  boards,  and  complete  parts 
kits  are  available  to  make  the  job  even  easier. 

3,  The  resolution  is  within  1  Hz  With  the 
basic  counter  up  past  20  MHz,  and  within  1 0 
Hz  with  the  VHF  scaler.  The  accuracy 
depends  on  the  quality  and  type  of  reference 
crystal  used;  the  circuit  allows  you  to 
zero-beat  the  crystal  against  WWV.  With  the 
AT-cut  series-resonant  crystal  su^ested  the 
specs  say  that  the  drift  should  be  less  than 
0*5  parts  per  million  (ppm)  per  month 
(equivalent  to  about  75  Hz  at  2  meters)  and 
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Fig.  L  Counter  block  diagram. 


the  temperature  coefficient  should  be  about 
0,077  ppm  per  degree  Centigrade  (about  12 
Hz  at  2  meters).  In  our  counter  the  crystal  is 
mounted  close  to  the  edge  of  the  p*c,  board 
with  the  idea  that  someday  we  will  place  it 
in  a  crystal  oven.  Let's  face  it  —  the  measure* 
ment  accuracy  is  only  as  good  as  the 
reference  crystal  accuracy,  and  all  the  reaUy 
expensive  commercial  counters  have  crystal 
ovens,  (The  Heathkit  doesn't  and  it  drifts 
with  temperature.)  Although  we  will  not 
describe  an  oven  in  this  article,  we  suggest 
you  keep  it  in  mind  for  that  certain  "some- 
day." 

4,  The  design  is  really  up  to  date.  It  uses 
the  latest  TTL  and  ECL  integrated  circuits. 
To  simplify  construction,  complex  MSI 
(Medium  Scale  Integration)  IC's  are  used  to 
reduce  the  number  of  interconnections.  Al- 
though the  board  is  laid  out  for  Numitron 
readout  tubes,  light-emitting-diode  (LED) 
readouts  can  be  used  to  provide  state-of- 
the-art  reliability  as  well  as  really  snazzy 
looks. 

5.  The  price  is  really  reasonable.  Com- 
plete with  all  parts,  including  cabinet  line 
cord  and  all  the  other  necessary  things  so 
often  forgotten  in  parts  estimates,  the  entire 
counter  with  VHF  prescaler  will  cost  you 
about  half  of  what  you'd  pay  for  the 
cheapest  commercial  units,  including  kits. 
Here's  how  the  price  breaks  down  into  the 
various  portions  of  the  counter. 


a.  Basic  counter  circuitry  including  all 
IC*s  and  small  parts,  but  not  including  VHF 
prescaler,  readout  indicators,  and  power 
supply  —  about  $65, 

b.  Power  supply  —  about  $15. 

c.  VHF  prescaler^  optional  —  about  $25* 

d.  Readout  indicators  and  associated  cir- 
cuitry. 

The  price  depends  on  which  indicator  type 
you  choose,  Numitron  readouts  will  add 
about  $25,  miniature  incandescent  readouts 
(sometimes  called  Minitrons)  wUl  cost  about 
$20,  and  LEDs  wiU  cost  about  $35  (prices 
from  one  source  dropped  to  $6  per  LED  at 
the  time  of  writing,  and  we  expect  other 
dealers  to  follow  suit.)  Though  the  Minitrons 
are  the  cheapest,  we  don't  really  recommend 
them  since  the  $5  saving  over  Numitrons 
doesn't  justify  the  added  work.  Numitrons 
are  viewed  from  the  side,  and  plug  right  into 
the  px-  board.  In  this  way  you  can  read  the 
digits  from  the  front  of  the  board.  The 
Minitrons^  on  the  other  hand^  are  viewed 
from  the  top.  This  means  you  need  a 
separate  px,  board,  mounted  at  right  angles 
to  the  main  board  and  in  front  of  it,  to 
provide  a  convenient  readout.  Those  two 
boards  will  connect  to  each  other  with  38 
wires!  Incidentally,  the  LEDs  mount  the 
same  way,  but  that's  the  price  of  progress, 

e.  Cabinet,  input  connectors,  test  leads, 
assorted  hardw^are  etc.  -  about  $15. 

These  prices  assume  you  have  to  go  out 
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and  buy  all  new  parts,  though  not  necessari- 
ly from  a  dealer  who  charges  list  price.  Quite 
a  few  of  the  IC's  are  available  at  below-cost 
prices  from  a  number  of  mail  order  outlets 
around  the  country,  and  we  used  these 
prices  in  calculating  the  total  price. 

If  you  have  a  modest  sized  junk-box^  you 
may  be  able  to  shave  these  prices  a  bit,  but 
don*t  expect  miracles.  Unless  your  junk-box 
is  very  modem,  it  probably  won't  contain 
too  many  useful  parts  aside  from  things  like* 
switches,  connectors,  fuse  and  line  cord,  and 
the  like,  StUl,  it  seems  quite  reasonable  that 
with  a  little  effort  you  could  build  the 
complete  counter  with  Numitron  readout 
but  less  VHF  scaler  for  less  than  $100,  and 
for  about  $125  with  it.  This  is  roughly  half 
or  less  of  the  price  of  the  Heathkit  counter 
or  counter/sealer  combination.  And  it  isn't 
much  more  than  some  commercial  VHF 
scalers  alone. 

Interested?  Then  let's  get  on  with  the 
description.  Figure  1  shows  a  fairly  complete 
block  diagram  of  the  entire  counter.  The 
individual  diagrams  for  each  block  will  be 
shown  next  month,  and  the  block  diagram 
gives  the  figure  number  for  the  detailed 
diagram. 

The  input  signal  is  fed  by  the  HI-LO 
switch  to  either  the  0-20  MHz  input  circuit, 
or  to  the  VHF  prescaler.  The  low  frequency 
input  circuit  just  converts  the  input  signals 
into  digital  pulses,  while  the  VHF  prescaler 
divides  the  input  frequency  by  10  to  bring  it 
into  range  of  the  rest  of  the  counter  circuit- 
ry. The  outputs  of  these  two  circuits  are  sent 
to  the  input  selector,  which  selects  one  input 
and  sends  it  on  to  the  count  enable  gate, 
which  is  part  of  the  counters.  The  count 
enable  gate  is  opened  by  the  control  circuits 
for  a  specified  length  of  time,  and  the 
number  of  cycles  during  that  time  is  counted 
by  the  counters.  The  count  is  then  trans- 
ferred into  the  storage  latches,  which  hold 
the  count  while  the  counters  take  the  next 
count,  to  produce  a  non-flickering  display. 
The  output  from  the  storage  latches  goes  to 
the  decoders,  which  then  feed  the  display 
readouts.  The  display  shows  a  five-digit 
number  and  has  an  over-range  hght  if  the 
count  exceeds  five  digits. 

The  time  reference  for  the  count  enable 
gate  comes  from  a  10  MHz  crystal  oscillator. 
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whose  output  is  divided  by  seven  decade 
counters  in  the  time  chain  divider  circuit,  to 
produce  1  kHz,  10  Hz,  and  1  Hz  pulses 
which  go  to  the  time  base  selector.  The 
selector  chooses  the  correct  frequency  pulse 
train,  and  sends  it  to  the  control  circuits , 

The  control  circuits  govern  the  basic 
timing  of  all  functions  of  the  counter,  and 
generate  the  count  enable,  strobe,  and  reset 
signals,  in  that  order,  over  and  over.  Thus 
the  counters  are  allowed  to  count  for  a 
certain  amount  of  time,  then  the  count  is 
transferred  (strobed)  into  the  storage 
latches,  the  counters  axe  reset  back  to  zero, 
and  then  the  count  enable  comes  again  for 
the  next  count. 

One  of  two  measurement  periods  is  selec- 
ted by  the  Hz-kHz  switch.  Assuming  that 
you  are  not  using  the  VliF  scaler,  the  Hz 
position  of  the  switch  results  in  a  count 
enable  signal  lasting  exactly  one  second. 
Thus  the  counters  count  the  input  frequency 
for  exactly  one  second,  and  the  five-digit 
display  then  shows  the  right-most  five  digits 
of  the  total  count,  up  to  a  maximum  of 
99999,  If  the  actual  input  frequency  is 
higher,  the  readouts  stUl  show  the  right-most 
five  digits,  but  an  over-range  Ught  indicates 
that  there  are  more  digits  to  the  left.  For 
example,  suppose  the  input  frequency  is 
1,234,567  Hz.  Then  the  readout  shows  the 
digits  34567  and  the  over-range  light  is  on. 

If  we  want  to  see  the  digits  to  the  left,  we 
just  move  the  switch  to  the  kHz  position, 
which  selects  a  count  enable  period  of 
1/1000  second  (1  millisecond).  If  the  input 
frequency  is  1,234,567  Hz,  then  there  will 
be  1,234  cycles  in  that  millisecond,  and  the 
readout  will  show  the  digits  01234,  Put  the 


two  readings  together,  and  you  have  a 
readout  down  to  the  last  cycle. 

Using  the  VHP  scaler,  all  input  frequen- 
cies are  divided  by  10,  Fox  example,  if  we 
want  to  measure  a  146.940123  MHz  signal, 
the  scaler  converts  the  frequency  to 
14.694012  MHz.  In  the  kHz  position  of  the 
Hz-kHz  switch  we  will  have  a  readout  of 
14694,  while  in  the  Hz  position  we  will  get 
94012  with  the  over-range  lamp  lit.  Thus  we 
have  resolution  down  to  10  Hz. 

While  it  may  seem  a  bit  inconvenient  to 
have  to  use  two  readings  to  get  an  accurate 
frequency  indication^  there  are  two  good 
reasons  for  doing  it  this  way.  First,  to  get 
the  frequency  in  just  one  reading,  we  would 
need  an  8-digit  readout  instead  of  five.  That 
means  three  more  counters,  three  latches, 
three  decoders^  and  three  indicators.  That's 
an  increase  of  60%  in  price  in  that  part  of 
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C.  Pickup  antenna. 
Fig,  2.  Coupling  the  counter  to  external  equipment 

the  counter.  If  price  is  no  object,  it's  easy  to 
add  the  extra  parts  yourself. 

The  second  reason  is  that  to  get  an 
accurate  readout  down  to  the  last  cycle  {or 
last  ten  cycles  with  the  VHF  scaler)  takes  a 
whole  second  of  counting.  If  you  don't  need 
that  accuracy,  that's  a  relatively  long  time. 
In  the  kHz  position  we  get  a  new  reading 
every  1/10  second,  which  really  speeds  up 
the  process,  especially  if  the  frequency  is 
changing  and  you  want  to  follow  the  change. 

Before  we  get  on  to  the  parts  list,  it  might 
be  a  good  idea  to  look  at  some  applications 
of  the  counter.  Figure  2  shows  some  typical 
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ways  to  connect  the  counter  to  a  circuit  to 
measure  the  frequency  of  a  signal.  Just 
because  measuring  the  frequency  of  a 
2-meter  FM  rig  is  the  most  obvious,  we'll 
leave  that  for  last* 

Figure  lA  shows  the  easiest  way  -  con- 
necting directly  into  a  circuit.  The  low- 
frequency  input  circuit  on  the  counter  has 
an  input  impedance  of  about  1  Mf2,  shunted 
by  less  than  20  pF^  approximately.  The  VHF 
scaler  has  an  input  impedance  of  5012.  But 
avoid  overdriving  the  inputs  to  avoid 
damage.  The  low-frequency  input  can  stand 
voltages  up  to  about  lOOV  peak,  though  it 
may  not  count  well  at  inputs  over  20V.  The 
VHF  input  uses  a  SOn  attenuator,  and 
you  should  make  sure  not  to  overdrive  the 
input  stage^  since  this  may  damage  the  input 
circuit  or  slow  it  down  (for  highest  speed  it's 
necessary  to  keep  the  input  transistors  from 
saturating,  which  means  keeping  the  level 
just  above  the  point  where  the  counter  just 
starts  counting).  The  best  habit  here  is  to 
start  with  the  attenuator  at  minimum  and 
turn  up  just  enough  to  get  a  good  reading. 

It's  hard  to  give  a  sensitivity  figure  for 
both  inputs  since  we  don't  have  voltmeters 
capable  of  measuring  at  rf  frequencies.  But  it 
appears  that  the  low-frequency  input  needs 
about  200  mV  rms,  and  the  VHF  input 
needs  about  400  mV.  Incidentally,  both 
inputs  have  input  isolation  capacitors,  so  the 
counter  can  be  connected  to  a  point  where  a 
small  dc  voltage  is  present.  But  watch  out, 
and  don't  exceed  the  breakdown  voltage  of 
the  capacitor  you  use.  This  limits  the  low- 
frequency  input  to  frequencies  above  about 
20  Hz;  if  you  want  to  go  below  that  you  will 
just  have  to  increase  the  value  of  the 
isolation  capacitor,  or  remove  it  altogether. 

Using  the  direct  connection,  weVe  been 
able  to  measure  the  frequencies  in  tube-type 
equipment  as  well  as  low-level  transistor 
circuits.  But  don't  try  to  connect  the  coun- 
ter to  your  power  amplifier!  A  very  useful 
way  of  putting  2 -meter  gear  on  frequency 
has  been  to  connect  the  counter  to  the 
output  of  the  oscillator,  and  measure  the 
frequency  right  there. 

When  you  have  a  high -power  stage,  or  a 
stage  where  you  don't  want  to  make  a  direct 
connection,  the  best  way  is  with  an  induc- 
tive loop  as  shown  in  Fig.  IB,  much  like  a 
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wavemeter  would  be  used.  If  you  are  work- 
ing with  a  high-power  stage^  start  with  the 
counter  loop  far  away^  and  only  gradually 
bring  it  closer  until  you  just  get  a  reading.  A 
very  useful  coil  to  use  as  the  pickup  loop  is  a 
coil  from  a  grid-dipper  (GDO). 

Incidentally,  we  have  found  that  the 
counter  makes  the  GDO  into  an  extremely 
useful  device.  The  problem  with  most  GDOs 
(and  signal  generators  as  well)  is  that  their 
frequency  calibration  is  terrible.  But  the 
counter  solves  all  that  —  just  take  the  next 
higher  frequency  GDO  coil,  connect  to  the 
counter^  and  use  as  the  pickup  loop,  an  inch 
or  so  from  the  GDO  coil.  By  measuring  the 
actual  frequency  your  GDO  is  putting  out, 
you  can  align  a  tuned  circuit  right  on.  To 
find  out  the  frequency  of  an  unknown 
received  signal,  just  beat  the  GDO  against  it 

and  read  the  frequency.  If  the  GDO  doesn't 
go  that  high  J  use  a  harmonic.  For  example, 

we  wanted  to  find  out  the  frequency  of  a 

signal  in  the  160  MHz  pubhc  service  band. 

We   tuned  in   the  signal  on  a  cheap  VHF 

monitor  radio,  beat  the  tenth  harmonic  of  a 

16  MHz  signal  from  the  GDO  against  the 

unknown,  and  read  the  16  MHz  frequency 

on  the  counter.  Multiply  by  ten,  and  you 

have  the  right  value,  and  you  don*t  even 

need  the  VHF  scaler. 

Another  application  along  the  same  line 
comes  when  you  have  a  real  low-level  stage, 
where  there  just  isn't  enough  signal  to  count 
the  frequency  directly  with  the  counter,  or 
where  there  are  several  frequencies  at  the 
same  time,  as  in  a  reflex  amplifier.  We  solved 
that  by  plugging  an  earphone  into  the  GDO, 
zero-beating  it  against  the  unknown,  and 
reading  the  GDO  frequency  with  the  coun- 
ter. 

Finally,  Fig,  IC  shows  how  to  measure 
the  frequency  of  a  traAsmitter  —  just  con- 
nect the  counter  to  another  antenna  near  the 
transmitting  antenna.  WeVe  used  this  ap- 
proach at  2  meters,  with  a  194nch  piece  of 
wire  connected  to  the  counter.  WeVe  been 
able  to  measure  the  frequency  of  a  IW 
handie-talkie  about  five  feet  away^  which 
shows  that  the  sensitivity  is  quite  good. 

To  end  the  overall  description  of  the 
counter,  the  parts  list  provides  a  complete 
list  of  everything  you  need  to  build  the 
counter.  The  parts  list  is  divided  into  5  parts. 


LED  readou  ts. 

Fart  A  has  all  the  basic  counter  parts  except 
for  the  readouts,  the  VHF  scaler  and  the 
power  supply.  All  of  these  parts  fit  on  the 
main  7  x  10  in.  printed  circuit  board,  except 
for  the  Hz-kHz  switch  which  mounts  on  the 
front  panel. 

Part  B  describes  the  power  supply,  which 
provides  a  regulated  +5V  ±5%  at  about  1.5 
amperes  and  +25 V  uru-egulated  at  about  10 
mA.  There's  quite  a  bit  of  room  for  experi- 
mentation here,  but  make  sure  that  the  +5V 
supply  voltage  is  well  regulated.  The  diodes 
and  filter  capacitor  for  the  +25V  supply 
mount  on  the  main  px.  board,  but  the  +5V 
supply  mounts  separately.  We  did  not  design 
our  own  p.c.  board  for  the  +5V  supply,  since 
a  number  of  commercial  suppUes  and  kits 

are  available. 

Fart  C  describes  the  optional  VHF  scaler. 

Except  for  the  50^  input  pot  and  the  Hl-LO 

switch,  all  of  these  parts  also  fit  on  the  main 

px.  board,  and  can  be  added  at  any  time. 

Part  D  lists  the  parts  for  the  readouts, 

with  a  choice  of  either  Numitron,  Minitron, 

or    LED    readout.    (You    could    substitute 

NIXIE®    tubes,   but    then    you'll    have   to 

redesign   the  p.c,  board  since  different  IC 

decoder/drivers  are  needed.)  The  Numitron 


Numitron  readouts. 
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Solid  state  modules  for  VHF  and  FM  Construction,  All  modules  are  completely  wired  and 
tested  for  twelve  volt  negative  ground  operation.  They  are  constructed  on  G-IO  glass 
boards  using  the  latest  in  solid  state  and  IC  design.  Average  size  of  board  is  IVi  X  4  inches. 


RF-144 

RF-220 
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FM455 


•  AS-1 

•  TX  144 

•  TX-220 

•  PA  144 

•  PA  220 


Singfe  channel  front  end  using  two  dual  gate  Mos-fets  and  two  bipolars  contains 
five  capacity  tuned  RF  circuits  and  a  netting  trimmer  across  the  crystaf. 

Same  as  RF-144  except  for  220  MHz  use. 

A  10,7  IVtHz  IF  amplifier  with  a  455  kHz  converter.  Contains  two  ICs,  one  crystal 

and  five  tuned  circuits. 

A  455  kHz  IF  amplifier,  limiter,  and  quadrature  detector  with  two  iCs  and  four 

tuned  circuits.  This  may  be  used  with  any  455  kHz  IF  Receiver,  Narrow  band  can 

be  made  wide  band  if  desired. 

One  watt  audio  amplifier,  squelch.  Contains  two  ICs. 

One  watt  FM  exciter  with  audio  limiting,  phase  modulator,  adjustable  deviation, 

and  netting  trimmer.  Contains  one  IC  and  four  transistors. 

Same  as  TX-144  except  for  220  MHz, 

Ten   watt   amplifier  for  above  exciter  using  two  power  transistors  designed  for 

misload  protection. 

Same  as  PA-144  except  for  220  MHz. 


Prices  start  at  $19.95.  With  a  complete  transceiver  under  SI  30.00.  Circuit  boards  and  parts  kits  available. 
Write  for  prices.  Receiver  modules  $19.95,  Transmitter  modules  $39.95.  Power  Amp  modules  $29,95. 
Complele  manual  covering  ail  above  boards  with  parts  list,  layout  and  schematic  $1.00 •  Prices  do  not 
inclLide  cryslals  or  shipping.   Write  for  free  brochure. 
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readouts  mount  right  on  the  main  board, 
using  9-pin  miniature  tube  sockets. 

Minitron  and  LED  readouts  need  a 
separate  board  to  hold  the  readouts.  For  the 
Minitron  you  can  use  perf-board  with  holes 
on  0.1 ''  centers.  The  LED  readout,  however, 
needs  150O  current  limiting  resistors,  and  so 
we  have  designed  a  3  x  7  in.  px.  board  to 
hold  the  five  LED  readouts,  the  current 
limiting  resistors,  and  a  single  red  LED  diode 
for  the  over-range  indicator. 

If  you  use  the  Numitrons  or  Minitrons, 
you  will  need  a  separate  3V  lamp  power 
supply,  as  well  as  a  driver  transistor  for  the 
over-range  lamp.  Except  for  the  lamp  supply 
power  transformer,  all  other  components 
mount  on  the  main  p,c,  board. 

Finally,  part  E  of  the  parts  list  gives  some 
of  the  miscellaneous  parts  you  will  need  to 
complete  the  counter.  As  far  as  the  cabinet 
is  concerned,  you're  on  your  own.  Our 
prototype  (shown  in  the  photos)  used  a  Bud 
^Tilt-a-View^^  cabinet  (TV-^155)  but  this 
cabinet  is  a  lot  bigger  than  you  need.  We 
wanted  to  leave  everything  open  so  it  would 


be  visible  on  the  photos,  but  the  counter  can 
be  crammed  into  a  small  cabinet,  with  the 
power  supply  stacked  above  or  below  the 
main  board* 

Next  month  we  will  continue  with  more 
information-  .  ,  ,K20AW 

FREOUEMCY  COUNTER  PARTS  LIST 

A.  Basic  counter  -  less  readouts,  icaler,  pow?r  supply 
TIL  decade  counters 
Quad  2-input  TTL  nand  gate 
Quad  TTL  taich 

BCD-to-decimal  TTL  decoder/driver 
Dual  TTL  JK  flip-flop 
Dual  TTL  J-K  Flip-fiop 
Schmidt  trigger  TTL 

10-MHz  AT-cut  series  resonant  HC-18/U  crystal 
p\  variable  air  capacitor  (Johnson  t83  505  5 
RCA  dual-gatB-protect&d  FET  transistor 
NPN  transistor  or  equivalent 
printed  circuit  board  -  see  part  3  of  article 
pC  moufii  potentiameter  (CTS  X-201  R502B  or  equiv) 
y*  watt  10%  resistor 


12 

SN7490N 

4 

SN7400N 

5 

SN7475N 

& 

SN7447N 

2 

SN7473N 

SIM7476N 

SN74r3N 

L7-HJ 

40673 

2 

2N5172 

7  X  ID  in 

5K 

2 

22QII 

560U 

IK 

KSK 
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THE  VANGUARD 
FREQUENCY  SYNTHESIZER 


YOU'LL  NEVER 

HAVE  TO  BUY 

CRYSTALS 

AGAIN 


MODEL  ST-140. 
Size:  V/a"  HIGH  X 
3  5/8"  WIDE  X  8" 
LONG,  PRICE: 
$1ig.95ppd, 
NOTE:  NY  State 
residents  add  sales 
tax. 


•  1000  channels  from  one  crystal  (v^s,  that's 
one  thousand)  selectable  every  10  KHz.  from 
140.00  to  149:99  MHz. 

•  Better  thgn  .0005%  (5  parts  per  million) 
from  -10  to  +60*^  C  down  to  -30°  C  with 
accessory  heater  available  later. 

•  Thumbwheel  switches  with  digital  readout 
for  fast  selection. 

•  Uses  a  super  precision  crystal  reference 
source  operating  at  5  MHz.  for  easy  checking 
with  lA/WV,  RF  output  is  obtained  from  a 
VCD  tightly  locked  to  the  reference  source 
in  a  digital  phase-locked  loop  circuit. 

•  Present  model  is  available  with  output  in  the 
6,  12  or  18  MHz.  band  (corresponding  to 
144  MHzJ  for  direct  substitution  of  trans- 
mitting crystals.  Built-in  computor  selects 
the  appropriate  frequency  when  you  set  the 
readout  to  the  transmitter  output  you  want, 

•  Changes  frequency  almost  as  fast  as  you  can 
switch.  Settling  time  is  in  milliseconds  even 
when  switching  from  one  band  limit  to  the 
other.  No  hunting  or  false  locks  as  with  some 
other  synthesizers, 

•  Operates  from  10  to  15  VDC.  Includes  3 
precision  IC  voltage  regulators  (one  for  each 
major  circuit  function)  to  prevent  interaction 
and  to  take  care  of  those  wide  voltage  swings 
in  mobile  installations.  Can  also  be  used  on 
110  volts  AC  with  a  small  12  volt  1/2  amp 
power  supply, 

COMING  SOON:  A  frequency  synthesizer  for 
45  MHz.  receive  crystals,  a  combination  trans- 
mit and  receive  synthesizer,  a  synthesizer  with 
direct  output  in  the  144  and  220  MHz.  band, 
and  a  whole  series  of  synthesizers  to  cover  from 
sub-audio  to  microwave  frequencies. 

IMPORTANT:  When  ordering  be  sure  to  state  if 
you  want  the  6,  12  or  18  MHz.  output. 

VANGUARD  LABS 

196  23  Jamaica  Ave.  Hollis,  N-Y.  11423 
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33  pf 
100  pF 
0.01  ^f 
OJ  hF 


NPO  disk  capacitof 
disk  capacitors 


MO  LEX  tC  socket  pins  (used  instead  of  IC  sackeis) 
SPST  switch  (H;  kHz  swttch) 


6.  Pawer  Supply 

TianslQffner,  6.3V  2  amp  and  28V  CT  50  mA 

500  mA  too  PIV  reciitier  diodes 

tOOO  M  y  SOV  etecffolytic  capacitor 

Si*ST  00  ofl  switch 

line  cord 

%  amp  ttiW  and  (use  holder 

7  amp  50  PIV  rectifief  diodes 

5000  ^F  15V  electrQlylic  capacitor 

100  pF  15V  elecirolyttc  capacitor 

Of  |jF  disk  capacitor 

LM  309K     IC  5V  voltage  regufator.  TQ.3  cm 

hiat  Sink  for  above,  minimum  2  k  4  *n.,  tinnid 
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»6B958759X 

1 

tjG695H9059X 

I 

SM7400N 

32 

1 

2N5771 

7 

D  01  lAf 

2 

01  (iF 

1 

SOU 

1 

2K 

1 

120!1 

2 

10K 

2 

330 

6 

220 

1 

4,7K 

t.  VHF  Scitef  (optionaili 
Fairchitd  ECL  amplifier  \C 
Fairchitd  ECL  scaler  IC 
TTl  Quad  2  mpyi  gafe 
MO  LEX  pms 
Fairchtid  PNf^  switchmg  transistor 

disk  ca;]aciiOT 
I* 

panel  mount  carbon  pat  {Allen-Bradley 
JA1N056S500IVIA  or  equivalent. 
PC.  mount  pateniiometerfCTS  X-201-R252B  or  equiv.) 
y*  wati  10^  rests! or 


ir 


*i 


It 


DPDT  switch  (HI  LQ  switch) 


D.  Reddaut  Indkatois  -  choice  of  D  1.  D  2,  or  D^3 
outs 
RCA  Nvmitrons 
9  pm  PC.  mouni  tube  sockets 
bulb  (Sylvan la  SESB  oi  equiv)  with  matching 
fsmpholder  and  ient 
filament  transformer  (center-tapped) 
rectifier  diodes 
V^W  10%  resistor 
HfH  transistor  or  equivalent 

0-2  -  Minitron  inilicatoi^ 

5  Mi  nitron  readouts 

5  IS  pin  IC  sockets 

IHus  all  starred  components  Irom  D-l  above,  and  a  ctrcurt  board. 

D-3  -  Ljght-em^ttins-diode  readouts 


DT 

Numttron  Rb 

5 

D82Q10 

5 

r 

5V  30  mA 

V 

6.3V  !  amp 

2* 

1  amp  50  PIV 

r 

10K 

V 

2N5172 

LED 


35 

1 

1 

50 

1 


1S0U 


220U 


3  X  7  in. 


Readouu  (Monsanto  MAN-1  ar  MAK  3.  Litronix  10A, 

Envifonmental  LED-700.  or  equivalent) 

%iim\  resistor  10% 

red  LEO  overrange  Indicator 

%W  10%  resistor 

MQLEX  pins 

px,  board  far  LEO  readouts 

£.  MrseJtineous 
Cabinet  -  Irtput  connector  -   Test  leads  -  Line  cord  strain  rtlitf  - 
Bezel  or  pQlarized  gfa^  m  front  of  leadouts  -  Hardware, 

NOTE:  8aard  layouts  are  available  from  the  author.  Etched  and  drilled 
boards  are  available  from  Ionic  Industries.  Criss  Circle.  Elk  Grove  Vit^ 
lage,  IL  80007.  Boards.  iC's  and  other  pans  are  available  from  Circuit 
Specialists,  Box  3047,  Scottsdale,  AZ  85257:  S70  for  drilled  PC  board, 
IC's  and  alj  active  devices. 
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PREAMPLIFIERS 


HIGH  GAIN  •LOW  NOISE 


CONVERTERS 


40  dB  GAIN  2.5-3.0  N.F 
"  150  MH 


UHF 


35  dB  power  gain,  2.5—3.0  dB 
N,F,  at  150  MHz,  2  stage,  R.P* 
protected,  dual-gate  MOSFETS, 
Manual  gain  control  and  provi- 
sion for  AGC.  4-3/8"  X  1-7/8" 
X  1-3/8"  aluminum  case  with 
BNC  receptacles  and  power 
switch.  Available  factory  tuned 
to  the  frequency  of  your  choice 
from  5  MHz  to  350  MHz  with 
approximately  3%  bandwidth. 
Up  to  10%  B.W.  available  on 
special  order* 
Model  201  price! 

5—200  MHz  _ 421.95. 

201—350  MHz. $24,95 


UHF       3  to  5  dB  MAX.  N.F. 
^     '  20dB  Ml  N.POWER  GAIN 


The  Model  202  uses  2  of  T.I.'s 
super  low  noise  J-PETS  in  our 
special  circuit  board  design 
which  gives  a  minimum  of  20 
dB  power  gain  at  450  MHz. 
Stability  is  such  that  you  can 
have  mismatched  loads  without 
it  oscillating  and  you  canretune 
(using  the  capped  openings  in 
the  case)  over  a  15—20  MHz 
range  simply  by  peaking  for 
maximum  signal.  Available 
tuned  to  the  frequency  of  your 
choice  between  300^75  MHz. 
4-3/8"  X  1-7/8"  X  1-3/8''  alu- 
minum case  with  BNC  recep- 
tacles and  power  switch- 
Model  202  price: $31.95. 


LESS  THAN  2  dB  N.F.  GAIN: 
20  dB@  150  MHz.  SIZE:  2%" 
X  5/8  XI" 


■■  ■:-■*■■ 


/ANGUARD 


Features  a  super  low  noise  J- 
FET  rated  by  T.I,  as  typically 
1.2  dB  N.F.  @  150  MHz  (transis- 
tor data  curves  supplied  with 
unit)  and  gufiranteed  by  our  lab 
to  give  under  2  dB  actual  N.F. 
in  our  circuit.  Transistor  is 
mounted  in  a  socket  with  gold 
plated  contacts,  4  precision 
trimmers  make  possible  tuning 
for  optimum  desired  results  over 
a  wide  range  of  conditions.  We 
supply  it  tuned  for  minimum 
noise  figure  across  50  ohms  in- 
put and  output  resistance.  Fully 
shielded  in  aluminum  case  with 
feed-thru  solder  terminals.  Sup- 
plied with  mounting  kit  for  in- 
stalling inside  or  outside  your 
receiver.  Tuned  to  the  frequen* 
ey  of  your  choice  from  135 
MHz  to  250  MHz  with  approxi- 
mately 2—4  MHz  bandwidth . 
Model  102  price: $19*95, 


2  RF  stages  with  transient  pro- 
tected dual-gate  MOSFETS  give 
this  converter  the  high  gain  and 
low  noise  you  need  for  receiving 
very  weak  signals.  The  mixer 
stage  is  also  a  dual-gate  MOS- 
FET  as  it  greatly  reduces  spur- 
ious mixing  products  —  some  by 
as  much  as  100  dB  over  that 
obtained  with  bipolar  mixers.  A 
bipolar  oscUlator  using  3rd  or 
5th  overtone  plug-in  crystals  is 
followed  by  a  harmonic  band- 
pass filter^  and  where  neeessEury 
an  additional  amiplifier  is  used 
to  assure  the  correct  amount  of 
drive  to  the  mixer.  Available  in 
your  choice  of  input  frequencies 
from  5—350  MHz  and  with  any 
output  you  choose  within  this 
range.  The  usable  bandwidth  is 
approx.  3%  of  the  input  fre- 
quency with  a  maximum  of  4 
MHz.  Wider  bandwidths  are 
available  on  special  order.  Al- 
though any  frequency  combina- 
tion is  possible  (mcluding  eon- 
verting  up)  best  results  are  ob- 
tained if  you  choose  an  output 
feequency  not  more  than  1/3 
nor  less  than  1/20  of  the  input 
frequency.  Enclosed  in  a  4-3/8" 
X  3"  X  1-1/4"  aluminum  case 
with  BNC  receptacles^  power 
and  antenna  transfer  switch. 

Model  407  price: 

5—200  MHz $42.96. 

201—350  MHz $44.95 

Prices     include    .005%    crystal. 
Additional  crystals  $5.95  ea. 


VHF  FM  RECEIVER 
11  CHANNELS  •  135-250  MHz 


•11  crystal -controlled  chan- 
nels«  ^  Available  in  your  choice 
of  frequencies  from  135—250 
MHz  in  any  one  segment  from 
1—4  MHz  wide,  •  I.  F.  band- 
width (channel  selectivity)  avail- 
able in  your  choice  of  +/ —  7.6 
kHz  or  +/—  15  kHz.  •  8 -pole 
quartz  filter  and  a  4-pole  cera- 
mic filter  gives  more  than  80  dB 
rejection  at  2X  channel  band- 
width. •  Frequency  trimmers 
for  each  crystal,  •  .2  to  .3 
JUvolt  for  2  0  dB  quiet- 
ing. •  Dual-gate  MOSFETS  and 
integrated  circuits.  •  Self-con- 
tained speaker  and  external 
speaker  jack.  •  Mobile  mount 
and  tut  stand  •  Anodized  aluni. 

Case,  6"  X  7"  X  1  3/8'*. 
Model  FMR-2 50-11  price: 

135—180  MHZ $109.95 

181—250  MHz $119.95 

Price  includes  one  .001%  crys- 
tal. Additional  crystals  $6.95  ea. 


20  dB  MIN.  GAIN 
3  to  5  dB  MAX.  N.F 


This  model  is  similar  in  appear- 
ance to  our  Model  407  but  uses 
2  low  noise  J-FETS  in  otur  spe- 
cially  designed  RF  stage  which 
is  tuned  with  high-Q  miniature 
trimmers.  The  mixer  is  a  special 
dual -gate     MOSFET     made    by 
RCA  to  meet  our  requireinents. 
The  oscillator  uses  5th  overtone 
crystals   to  reduce   spurious  re- 
sponses and  make  possible  fewer 
multipliers     in     the     oscillator 
chain    which    uses    1200    MHz 
bipolars     for     maximum     effi- 
ciency.    Available     with     your 
choice      of     input     frequencies 
from  300—475  MHz  and  output 
frequencies  from  14^220  MHz. 
Usable  bandwidth  is  about  1% 
of  the  input  frequency  but  can 
be  easily  retuned  to  cover  more. 
This    model    is   now   in   use    in 
many  sophisticated  applications 
such  as  a  component  of  a  com- 
munications    link     for     rocket 
launchings. 
Model  408  price:  ......  $51.95 

.005%  crystal  included* 

NOTES 

All  preamps  on  this  page  are  for 
operation  on  12  VDC  and  draw 
approximately  5  to  20  ma.  Avail- 
able for  B  volts  on  special  order. 
Stated  dB  gam  ffgures  are  for  pow- 
er gain  across  50  ohms  input  and 
output  load  resistance. 
All  converters  and  receivers  on  this 
page  are  for  operation  on  12  VDC. 
Stili  avaflabte  are  our  FMR-IBO-A 
at  $89.95  and  a  line  of  frequency 
scalers  starting  at  $99,50. 


HOW  TO  ORDER: 

State  model,  input  and  output 
frequencies  and  bandwidth 
where  applicable.  Remit  in  full, 
mcluding  sales  tax  if  you  reside 
in  N.Y.  State^  direct  to  Van- 
guard Labs.  Prices  include  post- 
age by  regular  parcel  post.  For 
air  maU  or  special  delivery  in- 
clude extra  amount;  excess  wOl 
be  refunded. 
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OSCAR  MARINER  ONE 
ON  THE  PLANET  MARS 


by  Keith  E.  Lamonica  W7DXX,  special  lo  73  Magazine 


Well  it  took  11  long  time  but 
OSCAR  Mariner  I  is  now  on  the 
planet  Mars  and  operating  welL  As 
you  recalL  .space  became  available  for 
the  OSC  AR  package  on  the  last  un*- 
manned  NASA  mission  to  Mars,  Dr. 
Bernard  Wizen  ho  ff  called  OSCAR 
headquarters  and  told  the  group  the 
good  news.  He  said,  "Gentlemen,  we 
are  launching  Mariner  34  to  the  planet 
Mars  when  the  next  launch  window  is 
available  for  the  shot  It  will  be 
between  January  1 1  and  18th,  We  wiU 
place  three  Bromar  type  capsules  in 
synchronous  orbits  around  the  planet 
and  an  LSVL  (Lile  Support  Verifi- 
cation Lab)  on  the  planet's  surface 
near  the  Nodus  Gordii  crater  com- 
plex/' Dr,  Wizenhoff  continued,  *'We 
have  room  for  a  12-pound  package 
from  the  OSCAR  boys." 

Dr.  WizenholTand  NASA  had  given 
amateurs  around  the  world  a  chance 
to  study  Mars.  However,  a  great  deal 
of  work  had  to  be  completed  in  a 
short  period  of  six  months.  It  had 
been  hinted  three  years  ago  thai  space 
on  a  Mariner  mission  would  become 
available  so  a  great  deal  of  thought 
had  been  put  into  a  possible  OSCAR 
mission  to  Mars*  These  were  to  be  the 
main  objectives  of  OSCAR  Mariner  1 : 
I .  The  capsule  would  have  a  450  MHz 

beacon  transmitter  on  444.1 


Phtyto  I 


2.  The  capsule  would  have  a  1250 
MHz  to  144,1  repeater 

3.  The  capsule  would  incorporate  a 
general  coverage  receiver  that 
would  automatically  scan  from  500 
kHz  to  10  MHz  and  retransmit  any 
signals  found  to  1  250  MHz 

4.  The  capsule  would  make  use  of  a 
small  atomic  generator  donuted  to 
OSCAR  by  NASA. 

5.  The  capsule  would  transmit  slow 
scan  video  signals  during  approach, 
descent,  and  after  landing  on  Mars, 
This     was     to    be    an    extremely 

ambitious  program  that  looked  good 
on  paper  and  would  now  be  put  to  the 
test.  OSCAR  Mariner  1  had  to  be 
designed,  built,  and  ready  for  launch 
in  six  monihs, 

Howard  W6U0V  and  his  group 
would  concentrate  on  the  450  beacon 
and  1 250  to  144  repeater.  The  boys  at 
OSCAR  in  Europe  would  design  and 
build  the  general  coverage  receiver 
with  auto  scan.  The  engineers  at 
NASA  agreed  to  install  the  atomic 
powered  generator  and  television 
camera.  We  were  informed  that  the 
television  camera  would  be  on  loan 
only.  1  can't  figure  out  how  they 
intended  to  get  it  back  since  all 
manned  (lights  to  Mars  had  been 
cancelled  after  the  strange  goings  on 
with  the  rnunncd  Mariner  16  ajid  21 
missions.  As  you  recall,  NASA  can- 
celled all  manned  flights  to  the  surface 
until  a  more  complete  study  could  be 
made  of  the  strange  lights  and  mental 
confusion.  The  crew  of  Mariner  16 
had  an  excellent  flight  to  Mars  and 
everything  went  very  well  until  their 
llrst  rest  period  while  in  a  parking 
orbit  around  the  planet.  The  crew  was 
awakened  from  tl\eir  rest  period  by 
strange  pulsating  lights  coming  from 
the  outermost  moon  of  Mars,  Demos. 
Although  the  crew  claimed  it  looked 
like  a  sort  of  code.  NASA  claimed  ihe 
lights    were    some    form   of  natural 


phenomona  Unaybe  swamp  gas).  The 
lights  stopped  after  about  3  hours  and 
the  crew  prepared  to  lca\e  their  park- 
ing orbit  and  land  on  the  planet  Mars. 
When  the  crew  landed  near  the  Nodus 
Gordii  crater  complex  they  were  met 
with  what  they  could  only  describe  as 
'^mental  confusion/'  As  one  crew 
member  described  it:  **As  soon  as  we 
touched  down  it  was  like  opening  a 
door  to  hcIL  My  mind  was  going  in 
circles.  I  had  trained  for  years  for  this 
mission.  I  had  my  list  of  objectives 
and  sequence  of  events  furmly  planted 
in  my  mind  but  as  soon  as  we  hit  the 
planet,  all  1  could  ihink  of  was  how 
fast  I  could  get  out  of  here/* 

Well.,  we  ull  know  how  the  mission 
ended.  Alter  3  hours  on  the  surface  of 
Mars  the  crew  took  off  and  returned 
to  earth.  The  official  NASA  explana- 
tion was  that  ''due  to  the  great  strain 
of  many  weeks  in  space  in  a  weightless 
condition  the  crew  suffered  mental 
breakdown  when  they  approached 
Mars.'' 

Anyway,  back  to  OSCAR.  Since 
none  of  the  previous  unmanned  mis- 
sions to  Mars  had  met  with  any 
difficulty,  other  than  camera  failure 
on  most  missions,  it  was  decided  to 
incorporate  as  much  scientific  equip- 
ment into  the  OSCAR  capsule  as 
possible. 
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Photo  3 

Through  extraordinary  cooperation 
and  many  sleepless  nights  in  the  build- 
ing of  OSCAR  Mariner  K  he  was 
ready  for  a  checkout  one  week  ahead 
of  schedule.  The  entire  package  was 
installed  aboard  a  twin  engine 
Comanche  aircraft  and  flown  around 
the  southern  Cahfornia  area.  OSCAR 
worked  well,  relaying  pictures  of  the 
ground  below  while  sending  out  the 
450  beacon  and  repeating  1250  MHz 
to  two  meters  and  sending  out  tele- 
metry data  on  environmental  condi- 
tionn  (we  did  not  include  a  smog 
detector  for  southern  Cahfornia).  The 
only  problem  with  OSCAR  turned  out 
to  be  minor.  The  450  MHz  beacon 
was  shifting  in  frequency  and  the 
power  was  down.  The  problem  with 
the  beacon  was  so  minor  that  it  was 
repaired  while  in  the  aircraft.  OSCAR 
Mariner  1  was  ready  to  meet  Mars. 

After  several  days  of  frustrating 
''holds''  at  the  Cape,  a  Thor  Monarch 
combination  blasted  OSCAR  toward 
space. 

After  several  months  in  space 
OSCAR  was  approaching  Mars.  While 
inside  the  main  rocket,  OSCAR  was 
controlled  through  NASA.  All  com- 
mands and  telemetry  were  received 
and  relayed  through  the  big  NASA 
'dishes"  around  the  world.  Three 
hundred  thousand  miles  from  Mars 
OSCAR   was  given  the  command  to 


turn  on  tne  camera  and  telemetry 
transmitter.  Back  came  a  strong  signal 
indicating  OSCAR  was  well  and  thai 
pictures  were  being  taken  of  Mars.  It 
would  be  15  minutes  before  we  would 
see  the  first  pictures  from  OSCAR 
since  the  slow  scan  television  camera 
records  the  pictures  on  tape  and  theti 
sends  each  complete  set  at  once.  The 
15  minutes  dragged  on  until  finally 
the  1250  carrier  appeared  indicating  a 
picture  was  about  to  be  sent.  How- 
ever, al!  we  heard  was  the  carrier  -  no 
pictures.  A  command  was  sent  to 
OSCAR  to  send  back  a  status  report. 
Evidently  the  on-board  computer  had 
become  confused  and  erased  the  pic- 
tures before  they  were  sent.  Normally, 
after  each  picture  series  is  sent  back, 
the  ground  crew  sends  a  command  to 
OSCAR  which  in.  effect  says,  '*We 
received  the  last  set  of  pictures.  Now 
erase  your  tape  and  start  recording  a 
new  set  of  pictures."  Anyway,  the 
computer  was  confused  and  got  the 
sequence  out  of  order. 

A  new  command  was  sent  to  take  a 
new  series  of  pictures  and  not  erase 
the  damn  things  this  time.  After 
another  agonizing  15  minutes  passed, 
the  big  screen  at  NASA  came  to  life 
and  the  first  picture  from  OSCAR 
started  to  take  form.  Slowly  the  pic- 
ture took  form  as  the  tape  played 
back  the  picture  frame  by  frame, 
What  started  at.  a  couple  of  white  lines 
across  the  top  of  the  screen  turned 
into  a  large  white  ball  -  the  planet 
Mars.  After  computer  enhancement 
picture  one  shows  the  planet'  Mars 
from  a  distance  of  300,000  miles.  A 
great  first  for  amateur  radio  operators 
around  the  world.  The  picture  shows 
Mars  during  one  of  the  planet's  dust 
storms.  During  these  storms  wind  ve- 
locity exceeds  500  mph . 

As  OSCAR  approached  the  red 
planet  and  went  into  a  parking  orbit 
more  pictures  were  taken.  Picture  2  is 


rather  spectacular.  The  dark  spot  in 
the  lower  right  hand  comer  of  the 
picture  is  the  innermost  moon  of 
MarSj  Phobos,  as  it  crossed  the 
planet's  surface.  Several  pictures  were 
taken  of  Phobos-  Picture  3  shows  it  to 
be  a  very  old  and  rugged  moon.  In  the 
upper  comer  of  the  picture  you  can 
see  where  part  of  the  moon  has  been 
torn  away  —  probably  due  to  aji  im- 
pact with  a  large  meteor. 

As  OSCAR  left  the  parking  orbit 
for  a  ride  dovm  to  the  surface  of  Mars, 
the  cameras  were  rolling.  In  a  series  of 
pictures  during  the  approach  (pictures 
4,  5  J  6j'and  7)  one  can  see  the  polar  ice 
caps  of  Mars  and  many  of  the  larger 
Martian  craters.  Picture  8  shows  the 
landing  spot  of  OSCAR.  This  picture 
taken  a  few  minutes  before  touch 
down  shows  the  Nodus  Qordii  crater 
complex  and  an  "X"  marks  the  actual 
point  of  touch  down. 


Photo  8 

After  impact  OSCAR  was  com- 
manded to  extend  his  antennas  and  ail 
equipment,  which  he  did  beautifully. 
Now  instead  of  having  to  be  relayed 
through  NASA,  OSCAR's  signals  were 
coming  directly  from  Mars  to  Earth. 
Tlie  first  signals  were  very  strong  —  in 
fact  somewhat  better  than  those  re- 
layed through  NASA.  Immediately 
OSCAR  began  transmitting  the  450 
MHz  beacon,  repeating  1250  MHz  to 
144.K  and  scanning  the  planet  for 
signals  in  the  500  kHz  to  10  MHz 
range  and  retransmitting  them  back  to 
Earth.  Signals  from  the  1250  to  144.1 
repeater  were  strong  and  steady- 
Hundreds  of  Earthside  amateurs  were 
communicating  via  a  repeater  on  Mars. 
The  activity  was  so  immense  that 
Wayne  Green  W2NSD/1  immediately 
suggested  we  spUt  the  channels  into 
600  kHz  segments.  The  repeater  is 
broad  band  allowing  twenty -five  to 
thirty  conversations  at  one  time. 

At  this  time,  no  other  pictures  have 
been  received  from  OSCAR.  Some- 
hov/  the  computer  on  board  is  pulling 
its  old  trick  of  erasing  the  pictures 
before  tliey  are  sent.  The  repeater  is 
going  wel],  as  is  the  LSVL  system.  All 
systems  have  a  life  expectancy  of  at 
least  one  year.  The  LSVL  system 
reports  back  that  Mars  is  much  friend- 
lier than  we  at  first  thought. 

OSCAR  tells  usv  that  the  atmos- 
phere of  Mars  can  possibly  support 
life  as  we  know  it  .  .  . 


Photos  4;  5,  6  and  7 
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FIAM  Electronics^  ^ 

P.O.  B^ox  3062 
Wilmington.  N.C. 
284&1       /  i 

How  to  Order:  x^ 
Send  Check 


Patent 

Applied 

For. 


Send  for: 


FIELD  INTENSITY  AMPLITUDE  MODULATION 
/  1     Amateur  Do-lt-Yourself 

/     Directive  Displacement  Modulation 
/  y^       Guaranteed  FIAM  Specifications: 

1.  The  onfy  known  modulation  system  that  \%  compat- 
ible vvith  AM  &  SSB,  (When  Receiver  Is  corrected  as 
recommended  J 

2.  Uses   the    same    FIAM  control   unit  for  6   thru  20  m. 
Yagi  Antennas. 
Tests  indicate  less  cross  talk* 


3  Watt 
Audio  Amp 


SSB  or  CW 

Transceiver 


SINE  Wave 
TONE  GEN 


AM  &  SSB 

TRANS- 
CEIVER 


3 

1.  Free      typical      FIAM      Receiver     Adaptation    detajts. 

2.  FIAM    Construction    &    Operation    Manual.    (Postage 
I  ncluded) $    1 .25 

3.  2  Modulation  Control  units 36.95 

4.  Postage  &  H.C  for  item  3 ,  .50 

5.  Additional  components  (purchased  from  others).  40.00 


Light  Emitting  Diodes 

Popular  M  an-1 
Equivalent—  14  Pin 
Dual- In- Line  Pack- 
age —  Operates  on 
standard  5  volt  IC 
logic     supply  — 

LOWEST     PRICE 
ANYWHERE   $3.50 

T2l   IC'S 

7400,  7402,  7404,  7405,  7410,  7420, 
7430,  7440,  7450  30 

747?  747R  RR 

7474  50 

7441,  7490,  7491,  7492,  7493,  7495, 

7496,  8281,  7475  : 1,40 

74192,  74193.  8270,  8271,  8251  .  .  2.00 


RELIABILITY  SUPPLY 

P.O.  Box  805,  San  Cartos,  California  94070 
Phone:  area  code  41 B  591-0703 

TERMS:  Orders  over  $10.00  wUl  be  post- 
paid —  add  $.35  handling  and  postage  for  snall- 
er  orders.  C.O.D.  —  add  25%.  California  resi- 
dents add  5%  sales  tax.  MONEY  BACK 
GUARANTEE. 


FM  Schematic  Digest 

A  COLLECTION  OF 

MOTOROLA  SCHEMATICS 
Alignment,  Crystal,  and  Technical  Notes 

covering  1947-1960 
136  pages  11  Ya"  x  17"  ppd  $6.50 

S.  Wolf 

1100  Tremont  Street 

Boston,  Massachusetts  021 20 
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FREQUENCY  MARKING 

of  MOBILE  ANTENNAS 

Dave  Ingram  K4TWJ 
Eastwood  Viilage  50 
North  Birmingham  AL  35210 

I  operate  mobile  a  good  bit,  and  1  like  the 
ability  to  move  from  one  end  of  the 
band  to  the  other.  Also,  when  I  move  the  rig 
between  my  two  cars  I  take  the  Hustler 
resonators  with  me. 

All  this  calls  for  retuning  the  reso- 
nators for  a  low  swr,  which  is  time  consum- 
ing. 

Although  Newtronics  supplies  their  reso- 
nator tip  rods  with  a  '*split  pea"  type  of 
marker  (which  you  move  to  mark  your 
favorite  frequency)  this  is  good  for  one 
setting  only.  What  if  you  want  to  mark  the 
whole  band,  every  100  kHz,  or  for  two  cars 
(which  never  seems  to  fall  at  the  same 
setting  of  the  resonators)? 

My  solution  was  simple  .  .  .  after  finding 
the  point  of  resonance,  I  fDed  a  small  notch 
into  the  tip  rod,  with  tiie  edge  of  a  file.  A 
sHght  notch  on  one  side  of  the  rod  is  easily 
spotted,  and  in  no  way  hampers  operation  of 
the  resonator, 

My  40  meter  resonator,  which  has 
notches  for  car  No.  1,  car  No,  2,  CW, 
mid-band,  and  phone  portions,  somewhat 
resembles  Jesse  James'  gun  handle,  but  I  can 
move  from  car  to  car,  or  from  phone  to  CW 
without  worrying  about  swr^  and  know  my 
signal  is  at  its  best. 

A  word  of  caution  -  keep  a  list  in  the 
glove  compartment  of  which  notches  are  for 
what  frequency,  lest  you  have  to  get  out  the 
trusty  swr  bridge  and  go  over  it  again. 

This  system,  while  used  on  my  *'Hust- 
lers,'*  would  work  just  as  well  on  any  of 
similar  antennas, 

.  .  .K4TWJ 
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IN  TEGRATED 
CIRCUI T 

TV 

SYNC 

GENERATOR 


Claude  Wiatrowski  K9AAC/7 
3401  N.  Columbus  Blvd^ 
Unit  7 
Tucson  AZ  85716 
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The  prices  of  both  digital  and  linear  inte- 
grated circuits  have  fallen  so  quickly  in 
the  past  few  years  that  it  now  costs  more  to 
build  certain  electronic  systems  from  dis- 
Crete  components  than  to  buy  the  equivalent 
integrated  circuit*  This  article  describes  just 
such  a  case:  the  use  of  digital  integrated 
circuits  in  a  synchronizing  generator  for  an 
amateur  television  station.  This  is  not  the 
usual  sync  generator  probably  found  in  the 
majority  of  amateur  television  stations.  It 
generates  the  same  sort  of  synchronizing, 
blanking,  and  drive  signals  that  commercial 
television  stations  generate.  Equivalent  sync 
generators  using  vacuum  tubes  are  found  in 
commercial  stations  to  this  day.  They  are 
notoriously  unstable,  difficult  to  adjust » 
consume  upwards  of  450  watts  of  power, 
and  may  fill  one  or  two  large  relay  racks. 
The  integrated  circuit  version  described  in 
this  article  is  extremely  stable,  has  only  five 
easily  set  independent  adjustments,  con- 
sumes a  little  over  one  watt  of  power,  and 
will  fit  behind  a  standard  rack  panel.  More 
remarkable  is  the  fact  that  the  total  cost  of 
the  unit  is  under  fifty  dollars. 

Now,  if  you  are  interested  in  contructing 
a  sync  generator^  I  will  assume  that  you  have 
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some  experience  in  television  systems.  For 
those  of  you  interested  in  the  theory  of  the 
unit,  I  will  also  assume  you  have  a  familiar- 
ity with  basic  digital  circuits  and  logic. 

The  blanking  signal  generated  by  this  unit 
is  identical  to  the  signal  all  television  sta- 
tionSj  both  amateur  and  commercial,  use  for 
this  purpose.  The  sync  signal  generated,  used 
by  all  commercial  stations  and  very  few 
amateur  stations,  may  not  be  familiar  to  the 
amateur  television  operator  so  a  short  ex- 
planation is  in  order. 
The  Synchronizing  Signal 

Many  simple  camera  designs  that  have 
been  published  in  amateur  journals  rely  on 
the  blanking  signal  to  synchronize  the  scan- 
ning oscQlation  in  the  receiving  television.  A 
more  sophisticated  approach  is  to  add  separ- 
ate sync  pulses  on  top  of  the  blanking  pulses 
while  establishing  a  definite  time  relation- 
ship  between  the  line  and  field  frequencies,  a 


plish  this,  the  vertical  sync  pulse  is  serrated 

at    twice    the    horizontal    rate.    The    sync 

separator  in  a  television  receiver  consists  of  a 

differentiator  and  an  integrator.  The  output 

of  the  differentiator  is  a  series  of  very  short 

pulses   corresponding   to    the   edges   of  the 

synchronizing  pulses.  Since  the  widths  of  the 

pulses  have  no  effect  on  the  differentiator 
output,  its  output  remains  the  same  through 

the  vertical  sync  interval  due  to  the  extra 

edges    on    the    serrated   vertical.    It   is   this 

output  that  keeps  the  horizontal  scanning 

oscillator  synchronized  at  all  times. 

The     Integra  tor  J     on     the     other    hand^ 

responds  to  the  widths  of  the  pulses.  The 

output    of    the    integrator    is    roughly    the 

average  over  an  interval  of  time  of  the  area 

of  the  pulse  train.  Indeed,  then  the  output 

of    the    integrator    increases    as   the   pulses 

become  wider  and  decreases  as  the  pulses 

become  narrower. 


Fig.  1.  Scope  trace  photo  of  sync  and  blanking  signals  and  horizontal  and  vertical  drive, 


truly  interlaced  system,  as  opposed  to 
random  interlace.  Note,  however,  that  in 
both  systems  the  horizontal  scanning  oscil- 
lator of  the  receiving  television  will  not  be 
synchronized  during  the  vertical  sync  pulse. 
In  order  to  achieve  accurate  interlace,  it 
is  imperative  that  the  horizontal  oscillator 
remain  synchronized  at  all  times.  To  accom- 


Since  the  vertical  sync  pulses  are  wide 
compared  to  the  horizontal  pulses,  the  out- 
put of  the  integrator  corresponds  to  the 
vertical  sync  pulse  interval.  It  is  this  output 
that  synchronizes  the  vertical  scanning 
oscillator. 

Because  every  other  field  ends  on  a  half 
line,  the  last  horizontal  sync  pulse  will  vary 
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in  position  relative  to  the  vertical  pulse  by 
31.75  ^s.  This  will  cause  the  output  of  the 
integrator  to  be  shifted  by  a  small  amount 
on  alternate  fields.  This  shift  is  enough  to 
cause  the  lines  on  alternate  fields  to  pair 
rather  than  be  spaced  equally.  The  group  of 
pulses  that  remedy  this  situation  are  called 
equalizing  pulses. 

Six  pulses,  each  of  half  the  area  and  twice 
the  repetition  rate  of  the  horizontal  pulses^ 
are  placed  before  and  after  the  vertical  sync 
pulses.  Being  the  same  on  every  field,  they 
serve  to  buffer  the  integrator  output  against 
shifts  of  the  horizontal  sync  pulses  which 
now  occur  farther  away  in  time. 

The  complete  sync,  blanking,  and  drive 
signals  are  shown  in  Fig.  1.  This  has  not  been 
intended  as  a  rigorous  treatment  of  the 
television    synchronizing    system.    For    the 


go  the  OV.)  An  analogous  situation  exists  for 
the  clear  input  and  the  reset  condition  of  the 
flip-flop-  These  flip-flops  also  have  a  dc  clear 
which  resets  the  flip-flop  on  a  3V  pulse  or 
level  which  overrides  the  inputs  on  ail  other 
terminals. 

The  Clock  and  Frequency  Dividers 

Basic  components  of  any  accurately  inter- 
laced scanning  system  are  frequency 
dividers.  One  frequency  divider  divides  the 
input  frequency  of  31.5  kHz  by  525  to 
obtain  a  signal  at  the  field  rate  of  60  Hz, 
Another  unit  divides  by  two  to  obtain  15.75 
kHz,  the  line  rate.  In  the  sync  generator 
described  in  this  article,  the  dividers  i 
actually  electronic  binary  counters  requiring 
no  adjustments.  The  simplest  of  all  these 
circuits  will  divide  only  by  powers  of  two. 
An  example  is  the  4: 1  counter  of  Fig,  2  used 


fT7  fh 


B3  Q 


0  -1 


^\ 


15 


14 


B3q 

T 


(51 
T  9 


10 


C3  0 

T 
0 


14 


e 


B2  Q 

T 


12 


13 


B2q 

T 


9 


^V 


ro 


\ 


T 


J  2 


13 
14 


J\ 


125 


m 


7: 1 


Bl     Q 

T 


IQ 


9 


cr  Q 

T 
Q 


\ 


Z 

hS 


1 10  p. 


cr  Q 

T 


c,o 


12 


15 
(4 


J5.75 


Fig,  2,  Maslei  osciUator  frequency  dividers. 
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interested  reader,  the  subject  is  covered  in 

many  texts. 

AH    gates    are    negative    logic    nand    or 

positive  logic  non  As  this  unit  was  designed 

with   negative   logic   in    mind,   the   analysis 

proceeds  most  easily  from  this  viewpoint. 

The  flip-flops  toggle  on  the  negative-going 

edge  of  a  trigger  (T)  pulse  provided  the  set 

(S)  and  clear  (C)  terminals  are  left  floating 

or  are  grounded,  A  signal  of  +3V  on  the  set 

and  OV  on  the  clear  will  cause  the  flip-flop 

to  set  on  a  negative-going  trigger  edge.  (Set  is 

interpreted    as    meaning   terminal   Q  in  the 

drawings  will  go  to  +3V  and  terminal  Q  will 


to  obtain  a  3L5  kHz  signal  from  a  126  kHz 
oscillator.  It  is  necessary  to  apply  feedback 
to  count  by  numbers  other  than  a  power  of 
two.  The  15:1,  7:1,  and  5:1  counters  that 
make  up  the  525:1  divider  in  Fig.  2  are 
examples  of  this  type  of  counter.  Briefly 
stated,  the  output  of  the  nand  gate  associ- 
ated with  each  counter  resets  the  entire 
counter  to  zero  when  the  required  count  is 
reached- 

The  7:1  counter  has  some  minor  varia- 
tions. The  last  stage  is  reset  by  the  action  of 
the  previous  stage  resetting.  A  capacitor  is 
placed    across    the    input    of  this   counter. 
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the 


Incomparable     CX7A 


// 


Quite  frankly  there  is  nothing  with  which 
to  compare  the  CX7A.  What  else  is  there 
that  has  all  modes  10  thru  160  meters  with 
instant,  no  tuning  band  changing?  With  true 
break-in  CW,  a  Pre  LF.  noise  blanker,  R,F. 
clipping,  and  a  built-i.n  Keyer?  With  a  sepa- 
rate receiver,  wattmeter  SWR  meter,  FSK 
shift,  transmit  offset  and  a  freq  meter  digital 
counter? 

RELIABILITY  IS  NOW  standard  equip- 
ment. Every  component  is  instrument  grade, 
hand-picked,  and  individually  tested.  The 
CX7A  is  American-made,  "Ham"  tested  and 
'  burnt-in"  by  Hams  who  build,  service,  and 
sell  it. 

If  you  want  to  move  up  to  the  best, 
phone  DON  PAYIME,  K4ID,  for  personalized 
service,  a  brochure,  and  a  KING-SIZE  trade- 
in  on  your  gear,  it's  perfection  for  $21 95. 

PAYNE  RADIO 

Box  525 
Springfield,  Tenn.  37172 


Davi(615)  364-5573 


Sundays  (615)  384-5643 


Send  Brochure  I  will  take  $ 

I  %j  I      Illy       ■■■*«*******ti*p<*F«>*ii**i*« 

Name Call 

City , . . .  _  ,  State  ...... 


SRACE'AGE  TV  CAMERA  KITS  &  PLANS 

B£  A  PIONEER  IN  HOME  TELECASTING!  eu.ld  your  own 
TV  CAMERA.  Modtl  XT-IA,  Series  D,  $U6.95  pp.  Soliti- 
Sfate.  Stet>bjf*stG'p  conshuctiwi  mtrual.  Higk  quality. 
ConnKts  to  any  TV  witfiout  modificahon.  \dmi  lortiiamst^ 
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LABORATORIES 


Succasunna,  N.J.  07876 
TEL:  201-584-6521 


These  two  modifications  are  necessary  to 
prevent  extraneous  pulses  from  resetting  or 
triggering  the  counter  stages.  This  is  fast 
logic  and  the  offending  pulses  are  less  than 
IV  in  magnitude  and  50  ns  in  length. 
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Fig,  3.  Pulse  generation. 


There  are  two  separate  2:1  counters.  One 
counter  is  triggered  by  a  signal  delayed  by  an 
inverter  and  RC  circuit  connected  to  its 
input.  The  connections  from  the  outputs  of 
the  nondelayed  counter  to  the  set  and  clear 
inputs  of  the  delayed  counter  keep  the  two 
counters  in  phase.  Without  these  connec- 
tions it  would  be  possible  for  the  sync  pulses 
to  appear  between  rather  than  on  top  of  the 
blanking  pulses  The  delayed  outputs  are 
used  to  trigger  all  basic  pulses  except  the 
horizontal  blanking  pulses.  Tliis  delay  which 
is  adjusted  to  1.27  /is  accounts  for  the  space 
between  the  leading  edge  of  the  blanking 
pulse  and  the  leading  edge  of  the  sync  pulse 
(sometimes  called  the  front  porch). 

The  delay  is  accomplished  as  follows. 
Assume  that  the  input  of  inverter  D4  is 
initially  at  OV  and  its  output  is  at  3V,  If  the 
input  voltage  to  the  potentiometer  suddenly 
rises  to   3V,  the  capacitor  will  only  slowly 
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change  to  3  V.  The  rate  of  change  is  adjusted 
by  the  potentiometer  so  the  input  to  the 
inverter  rises  to  the  point  necessary  to 
saturate  the  transistor  in  the  inverter  after 
L27  jtis.  Thus,  1,27  fxs  after  the  input  transi- 
tion takes  place,  the  output  transition  will 
take  place  from  3V  to  OV- 

The  master  oscillator  operates  at  126  kHz. 
This  frequency  was  chosen  because  crystals 
for  this  frequency  are  less  expensive  and 
more  easily  obtained  than  lower  frequency 
crystals.  The  circuit  is  a  Pierce  oscillator 
constructed  from  a  digital  inverter,  A  second 
inverter  is  used  to  shape  the  output  to 
trigger  the  4: 1  divider  to  31:5  kHz.  The  0.01 
^F  phase-shifting  capacitor  may  have  to  be 
increased  for  a  lower  Q  crystal.  It  is  also 
possible  for  this  circuit  to  oscillate  at  a 
harmonic  of  126  kHz.  The  cure  here  also  is 
to  increase  the  value  of  the  capacitor. 

Pulse  Generation 

Four  monostable  multivibrators  are  used 
to  generate  the  following  pulses:  equalizing 
pulses,  2.54  /is;  horizontal  sync  pulses,  5,CB 
/is;  horizontal  blanking  pulses,  10.16 /is;  and 
vertical  sync  pulses,  27.31  fis. 

The  27,31  jus  monostable  is  a  standard 
design  contructed  from  two  gates.  The  other 
mono  stables  are  constructed  from  one 
inverter  each.  They  are  not  true  monostables 
in  the  sense  that  they  do  not  have  feedback. 
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Fig.  4,  Gate  generation. 
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Fig.  5,  Output  gating. 


They  will  work  in  this  application  because 
.the  half  period  of  the  driving  waveform  is 
longer  than  the  resquired  pulse  width.  The 
circuitry  is  shown  in  Fig.  3.  All  outputs  are 
inverted. 

Generating  the  Gating  Signals 

The  main  counter  has  525  unique  states 
of  each  of  its  fhp-flops.  These  states  can  be 
decoded  to  provide  gating  signals. 

Gate  3  is  the  vertical  blanking  signal.  It  is 
generated  directly  as  a  combination  of  the 
states  of  two  flip-flops  of  the  counter.  This 
gate  is  about  3  horizontal  lines  longer  than 
the  recommended  width.  This  is  virtually 
unnoticeable  and  the  additional  logic  neces- 
sary to  correct  it  hardly  seems  worth  the 
additional  eomphcation  and  expense. 

Gate  1  gates  off  the  horizontal  sync 
pulses  and  gates  on  the  equalizing  pulses. 
Gate  2  gates  off  the  equahzing  pulses  and 
gates  on  the  vertical  sync  pulses.  Gates  1  and 
2  are  both  produced  by  gating  pulses  from 
the  main  counter  at  the  beginning  and  end 
of  the  gate  times  and  using  these  pulses  to 
set  and  clear  flip-flops  made  of  two  cross 
connected  nand  gates.  The  circuitry  is  shown 
in  Fig.  4. 

Output  Gating 

Gates  I,  2,  and  3  are  used  to  turn  off  and 
on   the  basic  pulses  at  the  required  times. 


MAY  1972 


TV-ro 


69 


Gate  3  (Fig,  5)  gates  off  the  horizontal 
blanking  pulses  during  the  vertical  blanking 
interval  and  it  itself  is  inserted  as  the  vertical 
blanking  signal. 

Possible  Changes 

It  is  possible  to  generate  "on"  and  ''off" 
pulses  and  use  these  to  set  and  clear  a 
flip-flop  to  generate  gate  3  analogous  to  the 
circuits  for  generating  gates  1  and  2.  In 
amateur  service  this  additional  circuitry 
hardly  seems  worth  the  additional  cost  and 
complication*  If  the  unit  is  intended  for 
commercial  service,  this  modification  will  be 
necessary.  Other  modifications  that  would 
normally  be  required  for  commercial  service 
would  be  separate  width  and  position  flip- 
flops  and  associated  gating  for  the  vertical 
and  horizontal  drive  signals.  Another  *'must" 
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Fig.  6.  The  completed  sync  generator. 


is  the  inclusion  of  alternative  methods  of 
master  frequency  control,  such  as  a  method 
to  lock  the  generator  to  the  power  line  or 
some  external  source  (such  as  network  or 
remote  site  sync  generator). 

Construction 

The  unit  is  constructed  on  a  6  x  12  in. 
chassis  of  which  only  6  x  7  in.  is  used  for  the 


sync  generator  (Fig.  6).  The  primary  con- 
sideration to  bear  in  mind  is  ease  of  wiring. 
Each  integrated  circuit  has  a  possible  four- 
teen or  more  connections  to  it  and  space  for 
wiring  can  be  rapidly  depleted.  This  unit 
could  ideally  be  constructed  on  a  single 
printed  circuit  card^  although  the  layout  of 
such  a  large  printed  circuit  is  not  a  simple 


On  all  integrated  circuit  sockets,  pin  4  is 
ground  and  pin  11  is  connected  to  +3,6V. 
The  crystal  socket  was  mounted  on  a 
bracket  on  the  underside  of  the  chassis.  All 
discrete  components  were  mounted  on  a 
directly  on  the  IC  sockets,  1  do  not  recom- 
mend this  procedure  as  it  makes  an  already 
crowded  situation  worse.  A  possible 
improvement  would  be  to  mount  all  discrete 
components  on  a  piece  of  Vector  board 
mounted  on  the  underside  of  the  chassis. 

The  multiturn  potentiometers  are  a  con- 
venience but  satisfactory  operation  should 
be  possible  with  ordinary  carbon  potenti- 
ometers. Four  phone  sockets  are  used  for 
sync,  blanking,  and  vertical  and  horizontal 
drive  connections. 

The  large  empty  space  on  the  chassis,  the 
extra  output  connectors,  and  the  two  spare 
terminals  on  the  power  block  are  for  pos- 
sible expansion  to  color.  The  IC  socket  is  a 
16-pin  type  that  works  as  well  for  these 
14-pin  packages. 

Adjustment  Procedure 

Assuming  that  you  prefer  to  wire  and  test 
the  generator  in  sections,  the  first  section  to 
be  wired  should  be  the  clock  and  frequency 
dividers.  Observe  the  input  and  output  of 
the  15:1  divider  on  a  dual-trace  oscilloscope. 
There  should  be  15  input  pulses  for  every 
output  pulse.  If  you  do  not  have  dual-trace 
facililies,  you  can  mix  the  two  signals  in  a 
spare  gate.  Although  the  output  does  not 
look  the  same  as  with  a  dual-trace  scope,  the 
number  of  pulses  that  should  occur  during 
the  output  pulse  for  each  counter  can  be 
determined  from  Fig.  7,  which  shows  scope 
trace  photos  of  the  gating  and  counting 
circuits.  The  other  dividers  may  be  checked 
in  the  same  way. 

See  that  the  15,75  kHz  and  delayed 
15^,75  kHz  signals  are  in  phase.  They  will  be 
if  you  have  not  made  a  wiring  error.  Adjust 
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Equalizing  pulses 
2.54  us 


Horizontal  sync 
5.08  us 


Vertical  sync 
27.31  U5 
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10.16  us 


Sync 


Gate  1 


Gate  2 
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Fig.  7.  Relative'time  photos  of  gating  functions.  In 
(A),  notice  the  leading  edge  of  blanking  pulse 
precedes  other  pulses  by  L27  fJs.  Photo  (B)  shows 
the  action  of  gates  I  and  Tin  producing  the  sync 
signal.  Photos  (C),  (D),  and  (E)  show  the  output 
signals  from  the  counters. 
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the  delay  so  that  there  is  a  1.27  ^s  between 
the  leading  edges  of  the  two  signals.  Again, 
without  a  dual-trace  oscilloscope,  mix  the 
'inverted  nondelayed  output  with  the  normal 
delayed  output.  The  pulse  on  the  oscillo- 
scope from  the  output  of  your  mixing  gate 
has  a  width  equal  to  the  delay  time. 

Since  the  outputs  of  this  unit  are  the 
outputs  of  gates,  they  will  not  drive  a  low 
impedance  load.  All  inputs  to  other  equip- 
ment should  be  high  impedance  and  the  line 
should  not  be  terminated  with  a  resistor. 
This  situation  is  ideal  in  my  station  as  most 
equipment  is  of  IC  contruction  and  the 
output  of  the  sync  generator  simply  drives 
other  gates.  If  you  absolutely  require  low 
impedance  signals,  the  outputs  of  the  gates 
may  be  buffered  with  simple  emitter 
followers. 

Wire  the  monostables  and  their  inverters 
next.  Look  at  the  output  of  the  inverters 
and  adjust  the  pulse  widths  to  the  correct 
values.  Remember  the  pulses  are  negative 
going  at  the  outputs  of  the  inverters.  Wire 
gate  3  first,  then  gate  1,  and  finally  gate  2. 
The  outputs  of  the  three  gates  may  be 
compared  with  the  scope  pictures  in  Fig.  7. 
Their  widths  should  be:  gate  1 ,  57 1 ,5  jus;  gate 
2,  190,5  j:is;gate  3, 2857.5  /us.  Lastly,  wire  the 
output  gating  and  connect  it  all  together. 
Sync,  blanking,  and  drive  should  now  appear 
at  their  respective  output  terminals.  Check 
the  appearance  of  the  blanking  and  drive 
with  an  oscilloscope.  The  sync  waveform 
may  only  be  viewed  reliably  using  an  oscillo- 
scope with  delaying  sweep.  The  delay  has  to 
be  longer  than  two  fields^  as  the  horizontal 
sync  pulses  alternate  their  position  every 
other  field.  Without  these  precautions  you 
can  not  be  certain  that  your  scope  trace  is  an 
accurate  indication  of  the  output  waveform. 
Note,  however,  that  no  adjustments  have  to 
be  made  while  looking  at  this  waveform  so' if 
you  trust  your  wiring  and  previous  adjust- 
ment procedure,  you  can  be  confident  of 
having  a  correct  sync  signal.  If  you  still  insist 
on  seeing  the  sync  waveform,  it  is  possible  to 
add  a  single  flip-flop  as  a  2:1  counter 
connected  to  the  output  of  this  2:1  divider 
to  the  external  sync  on  your  scope  and  you 
should  be  able,  after  some  adjustment,  to  see 
the  sync  signal.  .  .  .  K9AAC/7  ■ 
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or  a  quarter  of  a  million  years,  since 
man  first  stood  erect  on  his  hind  legs, 
he  has  gazed  with  wonderment  into  the 
mysterious  universe  using  only  his  eyes  to 
receive  the  tiny  bits  of  light  energy  arriving 
from  the  distant  parts  of  space. 

In  the  last  one  hundredth  of  one  per- 
cent of  lime,  in  the  history  of  mankind, 
man  has  used  devices  to  aid  his  visual 
observation  of  the  universe.  The  refracting 
telescope  by  Galileo  was  the  first. 

Only  m  the  last  one  thousandth  of  one 
percent  of  mankind's  lifespan  has  man 
been  aware  of  energy  other  than  light 
arriving  at  his  planet.  In  fact,  serious 
concentrated  work  in  these  fields  has  been 
taking  place  for  less  than  25  years, 

Karl  Jansk}\  In  1931  Bell  Telephone 
Labs  assigned  a  young  engineer  named  Karl 
Jansky  to  investigate  the  problems  involved 


with  transoceanic  radio  interference.  Light- 
ning discharges,  aurora,  and  the  unknown 
way  in  which  radio  waves  skipped  off  of 
the  ionosphere  combined  to  make  for 
serious  problems  in  long-range  radio  com- 
munications. 

In  order  to  monitor  interference  noise 
the  young  engineer  built  a  large  steerable 
antenna  with,  for  the  time,  a  very  sensitive 
receiver.  The  antenna  was  100  ft  long  and 
could  be  rotated  360  degrees  to  act  as  a 
direction  finder.  A  frequency  of  20.5  MHz 
was  selected  -  a  frequency  well  above  111  at 
commonly  used  for  broadcasting  and  com- 
munications in  1931. 

Jansky's  experiments  detected  a  noise 
of  a  strange  nature.  The  noise  was  of  a 
continuous  type  rather  than  the  erratic 
type  associated  with  most  types  of  radio 
interference  originating  within  the  atnio- 
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A  historic  photo  of  the  late  Karl  G.  Jansky  of  Bell  Telephone  Laboratories  with  the  rotating  antenna 
he  used  to  discover  radio  waves  coming  from  space.  Mr,  Jansky*s  investigations  during  the  1930s  into 
the  cau^s  of  strange  noise  in  telephone  equipment  resulted  in  the  discovery  of  radiation  noise  from 
the  center  of  the  Milky  Way  and  gave  the  world  a  new  science  —  radio  astronomy,  (Bell  LabsJ 


Sphere.  The  noise  was  relatively  strong  and 

displayed  the  interesting  property  of  start- 
ing 4  minutes  earlier  each  day. 

Karl  Jansky  himself  correctly  theorized 
that  the  noise  must  be  originating  from 
extraterrestrial  sources  in  the  galaxy* 

During  the  next  two  years  the  Bell  Labs 
engineer  continued  to  study  this  extrater- 
restrial hiss.  It  was  discovered  by  Jansky 
that  the  signal  level  was  highest  in  the 
direction  of  the  center  of  our  own  galaxy. 
lie  published  his  findings  in  professional 
journals  during  the  years  1932  to  1935. 

After  1935  the  Bell  Telephone  Labs 
transferred  Jansky  to  another  research 
project  not  connected  with  radio  noise 
from  space. 

Grole  Reher  fWQGFZ).  Jansky  did  not 
follow  up  on  radio  astronomy  after  making 
his  initial  discoveries.  His  interests  lay 
principally  with  radio  communications  and 
not  with  astronomy. 

Grote  Reber,  a  professional  electrical 
engineer  and  avid  amateur  radio  operator 
had  read  all  of  Karl  Jansky 's  papers  on 
extraterrestrial  noise.  As  an  amateur  radio 


operator  he  had  contacted  other  "hams" 
on  all  continents  and  in  every  state  using 
equipment  he  built  himself. 

Reber,  all  on  his  own  and  in  his  own 
back  yard,  constructed  a  31  ft  parabolic 
dish  antenna,  and  a  receiver  capable  of 
receiving  signals  at  3300  MHz, 

In  1937,  this  in  itself  was  quite  an 
amazing  accomplishment-  The  frequency 
picked  was  twenty  times  higher  than  any 
frequency  being  used  during  the  mid- 
1930s,  It  must  be  remembered  that  this 
was  years  before  radar  or  microwave  com- 
munications came  into  use.  Dish  antennas 
and  microwave  receivers  were  very  rare 
indeed. 

The  equipment  worked  but  no  noise 
was  received,  so  Reber  decided  to  come 
down  to  a  frequency  of  910  MHz,  Again 
no  astronomical  noise  was  received  so 
Reber  again  decided  to  come  down  to  a 
still  lower  frequency  of  160  MHz. 

By  1939  the  diligent  amateur  had  suc- 
ceeded in  receiving  radio  noise  from  several 
sources;  however,  astronomers  of  1939-40 
were  reluctant  to  give  complete  support  to 
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some  of  Rebel's  findings  because  radio 
wave  radiation  did  not  always  correspond 
to  optical  astronomy  findings. 

In  1944  Reber  published  the  first  radio 
sky  map;  a  map  of  excellent  professional 
quality  considering  it  was  made  by  one 
enterprising  amateur  using  all  home  built 
equipment. 

An  interesting  method  was  used  in 
making  this  radio  sky  map.  Because  of 
economy,  Rebel's  telescope  was  not  built 


entire  sky  could  be  effectively  mapped. 

From  the  mid-1 9  30s  until  after  WWII 
there  was  only  one  radio  astronomer  — 
Grote  Reber,  Reber  is  still  working  as  a 
scientist  for  the  ESS  A  department  of  the 
U.S.  Government;  his  major  interest  is  with 
radio  wave  propagation. 

World  War  II  brought  about  many 
advances  in  the  state  of  radio  communica- 
tions and  radar.  The  most  important 
advances    were    in    highly    sensitive    high 


The  late  Kari  Jansky  of  Bell 
Telephone  Laboratories  is 
shown  pointing  to  the  position 
on  a  chart  where  radio  noises 
from  space  were  first  heard. 
While  attempting  to  pinpoint 
the  source  of  noise  interfering 
with  radiotelephone  service ^ 
Jansky  detected  a  peculiar 
hissing  sound  coming  from 
the  area  of  the  Milky  Way. 
Later  this  hissing  was  identi- 
fied as  radio  signals  generated 
by  the  natural  processes  in 
stars  and  galaxies.  His  work 
resulted  in  the  new  science  of 
radio  astronomy,  in  which  the 
heavens  are  studied  by  listen- 
ing to  radio  waves  rather  than 
looking  through  an  optical 
telescope.  (Bell  Labs.) 


to  be  steerable  in  azimuth  but  only  in 
declination.  For  this  reason  Reber  would 
position  the  antenna  at  one  point  of 
dechnation.  The  next  night  the  antenna 
would  be  plunged  a  few  more  degrees.  The 
next  night  the  dish  would  be  plunged 
several  more  degrees,  and  so  on  each  night 
for  the  complete  travel  of  the  antenna  in 
declination.  Each  night  the  sky  would 
sweep  past  the  antenna  for  each  position  of 
declination,    thus   after  several  nights  the 


frequency  and  microwave  receivers  and  in 
highly  directional  antennas.  After  the  war^ 
these  advances  in  radio  technology  were 
put  to  use  in  the  building  of  radio  tele- 
scopes. 

One  famous  astronomer  who  decided  to 
concentrate  his  efforts  in  the  field  of  radio 
astronomy  was  an  Englishman  named  Sir 
Bernard  Lovell.  Lovell  is  the  director  of  the 
Jodrell  Band  Experimental  Station,  At 
Jodrell   Band   the   first   really  large,  fully 
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steerable  radio  telescope  was  assembled. 
The  dish  antenna  was  a  monster  of  some 
250  ft  in  diameter,  but  it  could  be  aimed  at 
almost  any  point  in  the  sky  with  great 
precision!  For  some  time  the  reflector  was 
the  largest  radio  telescope  in  the  world. 

NRAO.  By  the  early  1950s  it  became 
obvious  that  if  serious  work  was  to  be 
accomplished  using  radio  telescopes  very 
large  and  very  expensive  instruments  would 
have  to  be  built.  Such  undertakings  would 
require  federal  financial  support  because  of 
the  enormous  cost  of  the  equipment. 

By  the  middle  1950s  scientists  inter- 
ested in  radio  astronomical  research  had 
requested  the  National  Science  Foundation 
to  construct  a  national  radio  astronomy 
observatory. 

Green  Bank,  West  Virginia,  was  chosen 
because  of  its  remote  location  far  from 
man-made  electrical  interference;  the 
mountains  surrounding  the  location  acted 
as  a  shield;  and  a  large  expanse  of  available 
well'Suited  land  became  the  choice  for  the 
national  radio  observatory. 


Groie  Reber  (W9GFZ}  the  world's  only  radio 
astronomer  from  the  late  1930s  unti!  after  World 
War  IL  During  the  1930s  Reber  coristructed,  on 
his  own^  a  highly  sensitive  receiver  operating  in 
the  microwave  and  UHF  regions  and  utilizing  a 
31  ft  dish  antenna.  He  both  constructed  and 
designed  his  equipment  and  interpreted  its  find- 
ings. Without  question,  this  man  will  be  con- 
sidered one  of  the  giants  in  amateur  radio  circles 
in  years  to  come.  fNational  Radio  Astronomy 
Observatory^ 


The  largest  equatorially  mounted  telescope  in  the 
world  (optical  or  radio)  is  the  140  ft  dish 
operated  by  the  NRAO  at  Green  Bank,  West 
Virginia.  A  single  bearing  supports  the  entire 
2500-ton  structure.  This  bearing  is  polished  to  a 
tolerance  of  3  mils  and  floated  in  a  S-mil  layer  of 
oil  Such  precision  aJlows  the  great  instrument  to 
be  pointed  at  any  direction  of  the  sky  with 
extreme  accuracy.  The  receiver  is  normally  used 
at  wavelengths  shorter  than  2  cm^  or  IS, 000 
MHz.  The  telescope  took  seven  years  to  design 
and  build  and  cost  $14  million.  (National  Radio 
Astronomy  Observatory,) 


The  complex  of  telescopes  errected  in 
the  West  Virginia  mountains  near  Green 
Bank  makes  it  the  world's  most  versatile 
radio  observatory. 

The  instruments  include  a  300  ft  tele- 
scope which  is  the  world's  largest  movable 
telescope;  a  140  ft  telescope  with  a  very 
precise  reflecting  surface;  and  three  85  ft 
telescopes  used  in  conjunction  with  each 
other.  This  array  allows  the  three  tele- 
scopes to  in  effect  act  as  one  telescope 
5000  ft  long.  A  portable  42  ft  telescope 
rounds  out  the  collection  of  instruments. 
The  portable  telescope  allows  the  astrono- 
mer to  extend  the  base  line  of  the  three 
permanent  85  ft  telescopes,  thus  making  a 
telescope  which  in  effect  is  even  longer 
than  5000  ft. 
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The  engineers  and  scientists  at  Green 
Bank  are  already  at  work  on  an  even  more 
ambitious  project,  This  new  telescope 
would  actually  be  an  array  of  many  separ- 
ate antennas  spread  over  a  26-mile  area  and 

feeding  a  single  receiver.  This  would  in 
effect  make  for  an  antenna  that  would  be 
26  miles  in  diameter.  This  26-mile  tele- 
scope  has  been  aptly  called  the  VLA  (for 
**very  large  array'*). 

University  of  Florida.  The  astronomy 
and  physics  department  of  the  University 
of  Florida  at  Gainsville,  Florida,  for  many 
years  has  been  doing  research  on  radio 
waves  arriving  from  noise  sources  within 
the  solar  system.  The  frequency  used  for 
listening  is  far  below  the  frequencies 
usually  employed  in  radio  astronomy 
work.  As  a  matter  of  fact  the  frequency  is 
very  close  to  that  used  by  Karl  Jansky  in 
his  original  work, 

Jansky,  however,  never  received  radio 
radiation  from  individual  planets.  If  he  did 
receive  noise  from  planets  he  was  not 
aware  of  it  because  of  the  poor  resolution 
of  his  antenna  system. 

Much  original  knowledge  about  plane- 
tary astronomy  has  come  from  the  Univer- 
sity of  Florida;  of  particular  interest  has 
been  the  planet  Jupiter's  relatively  strong 
radiation. 

Professors  Alex  G.  Smith  and  Thomas 
D-  Carr  of  the  University  of  Florida  have 
been  particularly  active  in  high  frequency 
planetary  radio  astronomy. 

Arecibo.  No  history  of  radio  astronomy 
would  be  complete  without  including  the 
giant  telescope  at  Arecibo^  Puerto  Rico. 

This  huge  telescope  was  the  brainchild 
of  Professor  William  E.  Gorden  of  Cornell 
University. 

The  dimensions  are  truly  staggering: 
1000  ft  in  diameter;  500  ft  deep;  and  a 
500-ton  feed  horn  that  is  200  ft  long. 
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Fig,  2.  Blackbody  radiation,  rf  spectrunL 


The  large  dish  has  been  used  for  both 
active  and  passive  radio  astronomy  (active 
radio  astronomy  being  another  name  for 
radar  astronomy), 

As  an  active  instrument  it  has  allowed 
radar  signals  to  be  bounced  off  of  the 
moon  with  great  accuracy.  Venus  has  also 
been  a  target  for  Arecibo's  energy. 

As  a  passive  instrument  it  lays  claim  to 
being  the  world's  largest  telescope,  optical 
or  radio. 

The  $9  million  project  was  built  by 
Cornell  University  through  funds  made 
available  by  the  Department  of  Defense's 
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Fig.  3-  Biackbody  radiation  curve  for  frequencies 
beyond  rf  portion  of  spectrum. 


Advanced    Research   Projects  Agency  and 
the  Air  Force's  Cambridge  Research  Labs. 

Cornell  University  continued  to  operate 
the  telescope  after  construction  was  com- 
pleted. 

Owens  Valley  Radio  Observatory,  The 
observatory  which  has  located  and  identi- 
fied more  radio  sources  than  any  other 
observatory  is  the  Owens  Valley  Radio 
Observatory  of  the  California  Institute  of 
Technology  at  Big  Pine,  California. 

Two  90  ft  dish  antennas  make  up  the 
heart  of  the  observatory.  These  are 
especially  fine  instruments  built  to  close 
tolerances. 

Financial  support  for  the  Caltech  obser- 
vatory was  granted  by  the  Office  of  Naval 
Research.  The  original  construction  cost 
amounted  to  $1,500,000.  The  telescopes 
were  placed  in  operation  in  December 
1958. 

Australia.  Much  of  the  research  in  radio 
astronomy  is  presently  going  on  in  Aus- 
tralia. 

B,  Y,  Mills  is  probably  the  most  distin- 
guished radio  astronomer  from  the  Island 
continent.  He  is  the  inventor  of  the  ''Mills 
Cross"  which  is  an  array  of  telescopes 
arranged  for  maximum  gain.  Mills  is  also 
responsible  for  most  of  the  mapping  of  the 
sky  in  the  southern  hemisphere. 

Radio  Noise  Sources 

Radio  waves  make  up  a  portion  of  what 
is  known  as  the  electromagnetic  spectrum. 
The  relative  positions  of  the  various  forms 
of  energy  that  make  up  the  electromag- 
netic spectrum  can  be  seen  in  Fig.  1 . 

The  only  difference  between  the  various 
forms  of  energy  is  the  wavelength  and  the 
energy  they  possess.  In  reality  there  is  no 
sharp  dividing  line  between  the  various 
forms  but  one  form  slowly  takes  on  the 
identity  of  the  next. 

All  objects  above  an  absolute  zero  tem- 
perature radiate  electromagnetic  radiation 
into  space  with  the  energy  being  directly 
proportional  to  the  frequency  and 
inversely  proportional  to  the  wavelength. 
This  is  known  as  Planck's  law  and  was 
formulated  in  1901  by  Albert  Einstein, 

A  perfect  radiator  (and  absorber)  is 
called  a  black  body  source.  A  perfect  black- 
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body  is  never  found  in  nature,  so  the 
objects  in  space  radiating  electromagnetic 
energy  fall  somewhat  short  of  the  black- 
body  formula  for  brightness. 

It  should  be  obvious  that  brightness  of  a 
Kght  wave  is  the  same  as  signal  level  or 
intensity  of  a  radio  wave  at  a  specific  radio 
frequency. 

When  plotted  on  a  logarithmic  scale,  the 
blackbody  radiation  looks  something  like 
the  plots  on  Fig,  2,  If  the  chart  were 
extended  past  the  radio  frequency  portion, 
the  chart  would  look  like  that  of  Fig.  3. 

Temperatures  generated  within  the  tele- 
scope itself  often  limit  the  ability  to  detect 


weak  signals.  The  heat  generated  by  trans- 
formers, vacuum  tube  filaments,  sunlight 
heating  the  antenna,  sunHght  heating  the 
transmission  line,  and  heat  from  other 
electronic  components  must  be  taken  into 
account. 

The  minimum  temperature  which  the 
telescope  wUi  be  able  to  detect  can  be 
found  by  a  formula  that  involves  such 
parameters  as  minimum  detectable  temper- 
ature, system  noise  temperature,  rms 
system  noise >  antenna  noise  temperature, 
etc. 

The  above  discussion  has  been  con- 
cerned   with    what    is    known   as   thermal 


The  giant  of  all  radio  telescopes  spans  some  1000  ft  in  diameter  and  500  ft  from  the  feedhorn  to  the 
base.  The  feedhorn  weighs  500  tons  and  measures  200  ft  on  each  side,  Arecibo  has  been  used  as 
both  a  radio  telescope  and  a  radar  teiescope.  The  SOO-ton  feedhorn  is  supported  only  by  cables. 
Several  contacts  via  EME  with  hams  in  the  United  States  and  around  the  world  have  been  made  on  the 
ham  bands  with  the  big  dish.  (Cornell  Univ.,  Arecibo  Observatory,  Puerto  Rico  J 
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black  body  radiation;  however,  other 
methods  of  electromagnetic  wave  gener- 
ation are  known; 

Thermal  emission  from  ionized  gas:  As 
an  ionized  gas  the  electrons  are  free  from 
the  nucleus  and  thus  are  in  no  specific 
energy  level;  however^  the  electrons  are 
accelerated  as  they  come  in  the  vicinity  jof 
other  charged  particles.  These  accelerations 
of  electrons  cause  electromagnetic  radia- 
tions. 


Fig.  4.  Synchrotron  emission:  Free  electrons  in 
the  arms  of  a  galaxy  moving  at  high  speed  in  a 
gravity 


Synchrotron  radiation:  The  first  emis- 
sion which  is  nonthermal  in  nature  is  the 
synchrotron  radiation  (Fig.  4).  In  fact  most 
nonthermal  radiation  in  the  universe  is 
produced  by  this  method- 
Synchrotron  radiation  occurs  whenever 
high  velocity  (high  energy)  electrons  are 
accelerated  to  near  the  speed  of  light  by  a 
powerful  magnetic  field.  The  energy 
released  by  synchrotron  mechanism  is 
more  intense  than  that  released  by  thermal 
emission  from  ionized  gas.  As  a  conse- 
quence, this  type  of  radiation  is  responsible 
for  some  of  the  most  powerful  sources  yet 
detected. 

Spectral  lines:  As  electrons  jump  from 
lower  to  higher  or  from  higher  to  lower 
energy  levels  within  the  atom,  energy  is 
either  radiated  or  absorbed.  This  energy 
shows  up  as  spectral  lines  throughout  the 
electromagnetic  spectrum. 

Many  of  the  spectral  lines  fall  within  the 
visual  portion  of  the  spectrum;  however, 
some  elements  such  as  hydrogen  are 
capable  of  producing  spectral  lines  a  con- 
siderable distance  from  visible  light. 

The  most  famous  spectral  line  within 
the  radio  spectrum  is  the  1^20,3  MHz 
hydrogen  line.  Tliis  is  the  spectral  hne 
produced  by  neutral  hydrogen. 

Evidence  of  this  line  is  found  through- 
out the  universe;  it  occurs  in  open  space 
between  stars  and  between  galaxies  and  at 
various  temperatLu:e  levels. 

The  above  is  only  a  brief  survey  of  the 
mechanics  of  electromagnetic  wave  gener- 
ation simplified  from  the  book  Radio 
Astronomy  by  John  D.  Kraus,  Every 
serious  student  of  the  subject  should 
consult  Dr,  Kraus'  book  for  a  more 
detailed  discussion. 


This  portion  of  the  text  of  this  two-part 
article  series  has  served  to  acquaint  you 
with  some  of  the  individuals  who  pio- 
neered radio  astronomy  as  well  as  some  of 
the  technical  disciplines  involved  in  the 
field.  Part  II  of  the  series  wUl  cover  details 
about  the  radio  spectrum  of  interest  and 
describe  basic  radio  telescope  systems, 
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3  week  ham  oriented  tour  of  Copenhagen,  Ber- 
lin, Moscow,  and  Amsterdam. 

Here's  your  chance  of  a  lifetime  to  realize  the  amateur  radio  oper- 
ator's dream  of  touring  the  great  European  capitals,  yet  not  missing  out 
on  valuable  hamming  time.  Think  of  it -sending  CQ's  from 
Rembrandt's  bedroom  —contacting  rare  DX  from  the  top  of  Tivoli's 
highest  roller  coaster  —  bleeping  94  direct  from  the  middle  of  Red 
Square!  Nirvana, 

Seriously,  this  could  be  the  most  thrilling  trip  you'll  make.  You  will 
be  with  other  hams,  people  who  are  interested  in  the  same  things  you 
like.  You  can  exchange  eyeball  QSL's  with  your  DX  friends.  If  our 
plans  go  through  you  will  be  able  to  operate  from  a  private  or  club  sta- 
tion in  each  city.  And  you  can  argue  with  a  captive  Wayne  Green  for 
three  whole  weeks.  What  could  possibly  be  more  soul  satisfying? 

Well,  maybe  all  the  traditional  joys  of  Europe.  There  are  gourmet  res- 
taurants,  quaint  hotels,  elegant  nightclubs,  famous  art  museums,  unu- 
sual shopping  bargains.  Since  this  is  not  an  "organized"  tour,  you  can 
discover  all  these  things  in  your  own  way  and  at  your  own  pace.  Spark 
a  romance  beside  the  Amsterdam  canal,  carouse  all  night  in  Copen- 
hagen, climb  the  Berlin  Wall  —  we  won't  bother  you*  But  we'll  be  there 
to  help  if  you  need  it. 


The  Schedule: 
Monday,  September  4 
Sunday,  September  10 
Friday,  September  15 
Wednesday,  September  20 
Monday,  September  25 


New  York  City  to  Copenhagen 
Copenhagen  to  Berlin 
Berlin  to  Moscow 
Moscow  to  Amsterdarh 
Amsterdam  to  New  York 


'^''  *  Be  sure  to  watch* 
73  each  month  for 
new  exciting  information 


Each  of  these  cities  holds  an  active  ham  group.  Plans  are  to  have  a 
hamfest  or  banquet  at  each  stop,  so  that  you  can  really  tune  in  on  the 
European  ham  situation. 

Plan  now  to  be  free  in  September.  You  will  never  have  a  better 
chance  to  go  on  a  trip  that  fulfills  your  wishes  so  exactly. 

YES!  I  am  interested  in  going  on  this  fabulous  tour. 
nsign  me  on,  I  enclose  S200.  deposit  (returnable) 


Dsend  me  more  information 
Name 


Call 


ONLY 


Street 


City 


State  - 


Zip 


$700.00  for  single,  $1300.00  for  coupfe  traveling  together  in- 
cludes —  air  and  ground  transportation,  lodging,  breakfasts, 
hamfests  and  banquets. 


WHAT'S  RAST 

PROLOGUE 


Gaifhersburg,  Md,  Mar.  I J  —  A.  Prose 
Walkei:,  W4BW,  the  new  Chief,  Ama- 
teur and  Citizens  Radio  Division  of 
the    FCC,    proposed    tonight    that   a 

"professional**  amateur  satellite  be 
launched  in  ^nchronous  orbit,  pos- 
sibly at  the  direction  of  the  President 
of  the  United  States.  Walker  was  the 
featured  speaker  at  the  I6th  annual 
dinner  of  the  Washington  Chapter, 
QCWA,  meeting  at  the  Washing  to  nian 
Country  Club.  He  further  suggested 
that  the  new  bird  fly  in  1976  in 
celebration  of  our  nation's  second 
centennial. 


Delivered  by 

A.  Prose  Walker 

Chief,  Amnreur  and  Citizens  Dii'ision 

Federal  Communications  Commission 

^mt    ^»  *■■■ 

Thefv  are  mom  VlPs  here  tonight 
thm  at  a  National  Convention ,  _  -  W3RE, 

Introduction  by  Nttson  Af,  Griggs  W3UCT  ' 

Photos  by  Paul  Segal 

Photo  of  Mr.  Walker 
courtesy  of  Auto-CaiJ, 

The  glittering  audience  of  376  pay- 
ing guests  included,  in  addition  to 
QCWA  chapter  and  national  officials, 
the  Board  of  Directors,  the  Executive 
Committee^  the  Secretary  and  General 
Manager  and  other  staff  members  of 
the  ARRL. 

Walker  was  introduced  by  Harry 
Dannals  W2TUK,  newly  elected 
League  president,  following  the  pre- 
sentation of  Golden  Annivei^ary 
awards  to  four  local  chapter  QCWA 
members:  Charles  Lewis,  W3AXW; 
Elizabeth  Zandonini,  W3CDQ;  Charles 
Stay,   W4HE;  and  Edward  Clam  me  r. 

The  text  of  Mr.  Walker's  speech 
folio  ws: 


W3UN.  Dannals  also  took  the  oppor- 
tunity to  present  ARRL  life  member- 
ships to  those  eligible  applicants  (in- 
cluding Walker)  who  happened  to  be 
present. 

Prior  to  the  main  event  speculation 
had  been  rife  as  to  what  the  new  chief 
might  say  that  had  not  been  already 
widely  publicized.  In  this,  the  fifth  in 
a  series  of  talks  given  before  amateur 
groups  around  the  country.  Walker 
chose  the  questionable  future  as  his 
subject. 


The  selection  of  a  subject  for  to- 
night was  somewhat  difficult.  There 
were  three  categories  which  seemed  to 
fit  the  occasion.  First  I  thought  of 
talking  about  **The  Good  Old  Days," 
but  there  are  many  of  you  here  who 
know  much  more  than  1  about  that 
era  . . ,  who  can  better  recall  the  vir* 
tues  of  spark,  the  pungent  smell  of 
ozone,  the  blinking  of  the  **Slop  Jar" 
rectifiers,  MHz-wide  amateur  bands 
without  much  QRM.  So  1  gave  up  on 
that  one. 

The  next  possibility  seemed  to  be 
*The  Troublesome  Present/*  That  is  a 
subject  that  I  probably  know  some- 
thing about.  But  1  have  been  talking 
about  such  matters  recently,  at  Las 
Vegas,  Dallas  and  Miami,  and  most  of 
you  know  what  1  think  about  many 
subjects  which  concern  amateurs  to- 
day. Furthermore,  your  speaker  on 
this  occasion  last  year,  Mr.  Burch, 
talked  about  one  of  the  most  trouble- 
some aspects  of  current  problems,  the 
interpretation  of  section  9739  of  the 
Rules,  commonly  known  as  the  "eye 
bank  docket.**  But  neither  that  sub- 
ject nor  a  lot  of  others  are  yet 
resolved.  Probably  it  seems  to  you 
that  it  will  take  some  kind  of  a 
miracle  to  conclude  most  of  the  pend- 
ing matters.  WeiL  I  think  that  miracle 
has  happened,  for  we  now  have  Jolm 
Johnston  with  us  in  our  division,  as 
chief  of  the  rules  and  legal  branch, 


responsible  for  the  resolution  of  pend- 
ing matters. 

So  rather  than  try  to  further  eluci- 
date any  of  those,  1  decided  to  discuss 
the  only  subject  left,  *The  Question- 
able Future," 

According  to  an  old  Chinese  pro- 
verb, "It  is  extremely  difficult  to 
prophesy,  especially  with  respect  to 
the  future. " 

But  there  are  signs  and  events,  if 
properly  interpreted,  which  may  give 
us  the  Jump  on  the  natural  evolution 
of  things  in  amateur  radio,  or  perhaps 
even  guide  them  to  a  more  proper 
conclusion.  At  least  it  might  provide 
the  opportunity  for  a  head  start. 
Whether  we  take  advantage  of  it  is  up 
to  us. 

In  respect  to  the  "questionable 
future"  turn  your  minds,  if  you  will, 
to  the  potential  of  satellite  communi- 
cation for  amateur  radio,  as  has  al- 
ready been  demonstrated  commer- 
cially. I  know  that  you  thrilled  a 
couple  of  weeks  ago  to  the  sight  and 
sound  of  our  President  and  the  events 
surrounding  his  trip  to  China.  Last 
summer  in  Geneva,  the  ITU  estab* 
lished  the  Amateur  Satellite  Ser- 
vice ,  ,  .  A.S.S,  .  ,  ,  one  of  our  well 
known  pundits  who  is  often  in  error 
but  never  in  doubt,  says  that  if  we  sit 
on  it  we  are  sure  to  lose  it , , ,  which  is 
generally  the  history  of  spectrum  allo- 
cations ,  ,  ,  as  it  should  he. 


Recently,  I  had  the  opportunity  of 
hearing  some  ideas  on  a  '*pro- 
fessionaV^  amateur  satellite  from  Bill 
Eitel,  W6UH,  well  known  to  all  of  you 
as  one  of  the  founders  of  EI  MAC,  and 
a  leader  in  the  communications  indus- 
try. We  didn't  have  much  time  to 
work  out  the  details,  but  BilFs  idea 
stimulated  some  additional  thinking 
about  the  kind  of  satellite  he  perhaps 
had  in  mind.  During  the  next  few 
minutes,  let's  think  about  that  satel- 
lite ,,  ,  what  it  might  be  .  .  .  what  it 
could  do .  . ,  the  limitations  that  pro* 
bably  will  be  imposed  on  it .  .  .  and 
the  best  way  to  use  it,  not  only  for 
amateurs  but  for  the  benefit  of  man- 
kind. 

I  say  mankind »  because  we  shall 

think  about  something  that  could  be 
beyond  the  normal  concept  of  the 
'public  interest,  convenience  and 
necessity," 

All  of  the  five  OSCARs  launched  to 
date  have  been  short-lived,  low-alti- 
tude, non-synchronous  orbiting  satel- 
lites. Tliose  that  did  contain  repeaters 
/transponders  or  whatever  you  wish  to 
call  them^  were  available  to  only  a 
small  number  of  amateurs  throughout 
the  world  , . .  amateurs  who  had  un- 
usual competence  to  track  the  satel- 
lites and  top-notch  equipment  for 
receiving  and  transmitting.  The  people 
who  were  instrumental  in  buUding  and 
launching  them  deserve  a  tremendous 
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amount  of  clredit  for  their  pioneering 
achievements.  Without  their  work*  it 
is  most  unlikely  that  the  ITU  would 
have  established  the  Amateur  Satellite 
Service  ,  .  .  it  wasn't  easy  even  with 
their  achievements  ,  .  .  and  we  didn't 
get  everything  we  wanted,  but  at  least 
we  got  our  foot  one  inch  further  in 
the  doon  Let's  speculate  briefly  about 
the  major  technicai  characteristics  of 
one  version  of  this  "professional" 
amateur  satellite  (with  apologies  to 
Bill  Eitel  if  this  isn't  quite  what  he 
liad  in  mind). 

One  of  the  major  objectives  is  that 
it  be  available  over  a  long  period  of 
time:  Not  just  a  month  or  6  weeks, 
but  a  period  of  several  years. 

Predicted  life  of  satellites  today  is 
in  the  order  of  five  years.  Whether  we 
could  obtain  that  is  debatable  per- 
haps, but  it  should  be  operable  for  at 
least  a  couple  of  years.  This  require- 
ment is  synonymous  with  a  solar  cell 
power  supply,  backed  up  by  batteries. 

Secondly,  for  the  satellite  to  be 
generally  available,  its  orbit  must  be 
such  that  complicated  orbit  prediction 
is  not  required  nor  complex  tracking 
equipment  necessary.  Third,  and  this 
is  almost  a  part  of  Point  2,  availability 
to  all  amateurs  of  the  world  at  one 
time  or  another,  points  to  a  near-geo- 
stationary satellite:  one  which  slowly 
drifts  around  the  world  remaining 
available  for  periods  of  weeks  or  even 
months  to  amateurs  in  any  particular 
hemisphere.  This  is  the  kind  of  satel- 
lite I  would  like  to  discuss  ,  ,  ,  not  a 
toy,  but  a  "professional"  amateur 
Communication  satellite,  the  limita- 
tions of  which  are  only  those  imposed 
by  cost  considerations  and  the  deci- 
sion to  put  it  into  orbit. 

Perhaps  you  are  skeptical  at  this 
point.  Instead  of  thinking  about  it  in 
terms  of  resources,  turn  your  thoughts 
around  180°  .  For  centuries  it  has  been 
true  that  the  availability  of  the  re* 
source  produced  the  decision  to  ac- 
complish the  objective.  Within  the 
past  decade  that  has  changed,  and 
BOW  it  is  the  decision  to  accomplish 
the  task  which  brings  about  the  re- 
source necessary  for  the  job.  Through- 
out the  relatively  short  period  of  our 
engagement  in  space  exploration,  the 
decision  was  first  made  to  do  the 
job  .  .  .  then  we  set  about  providing 
the  resource  which  resulted  in  the 
technology  and  hardware  to  probe  the 
outer  limits  of  the  earth's  atmosphere 
and  beyond.  This  list  of  man's  accom- 
plishments in  space  is  long;  Explorer, 
Vanguard,  Topside  Sounders,  Earth 
Resources  Satellites  Orbiting  Astro* 
nomical  Observatory,  Solar  Observa- 
tory, Geodetic  Observatory,  Weather 
Satellites  J  not  overlooking  the  series 
of  manned  flights  starting  with  Mer- 
cury, Gemini,  Apollo,  and  now  Skylab 
and  Shuttle. 

Without    denying    the    'tall-out" 


benefits  from  this  gigantic  effort, 
none  of  these  endeavors  have  really 
been  for  the  direct  benefit  of  the 
common  man.  This  may  weU  be  the 
shining  opportunity  to  bring  the  bene- 
fits of  satellite  technology  down  to  at 
least  a  segment  of  the  population  of 
the  world  through  a  "professional" 
amateur  satellite.  If  the  decision  to 
put  this  kind  of  satellite  in  orbit  were 
made  by  the  Director  of  the  OTP  or 
the  President  of  the  United  States, 
how  many  of  you  doubt  that  it  would 
go  up?  Why  not  have  it  ready  for  the 
Bicentennial  celebration  of  our  coun- 
try in  1976?  I  hope  and  believe  that 
this  will  come  about,  somehow,  some- 
where, in  some  way,  1  know  that  BiU 
Eitel  is  thinking  seriously  about  the 
prospects.  The  technology  is  here  - .  - 
are  the  amateurs  readv? 

What  kind  of  satellite  is  this?  It 
must  be  reasonably  small  and  light- 
weight, but  this  depends  on  econo- 
mics. It  must  have  enough  rf  power 
output  and  bandwidth  to  permit  its 
simultaneous  use  by  a  number  of 
amateurs.  Without  going  ''overboard'^ 
and  just  for  discussion,  let's  assume 
that  it  has  20  watts  output.  The 
operating  frequencies  probably  should 
be  as  high  as  possible  without  ruling 
out  general  participation  by  amateurs. 
Let's  choose  a  satellite  with  an  up-link 
frequency  in  the  435—438  MHz  band 
and  the  down-link  in  the  144-143 
MHz  band*  The  choice  of  these  fre- 
quencies is  probably  rather  good  be- 
cause on  435-438  MHz,  remember, 
the  ITU  has  told  us  that  we  must  have 
the  capability  of  eliminating  potential 
interference  to  other  shared  services  in 
that  band.  Obviously,  it  is  easier  to 
prevent  interference  from  the  ground 
than  on  a  satellite.  On  the  ground  we 
can  realize  substantial  antenna  gain  at 
that  frequency.  This  could  be  done  on 
the  satellite  but  there  are  other  as- 
pects to  consider.  As  an  aside,  one  of 
the  currently  planned  satellite  experi- 
ments in  conjunction  with  ATS-G  will 
be  using  a  30  ft  dish  in  space,  having  a 
gain  of  18  DBI  (Syncart). 

To  the  uninitiated,  some  of  the 
terms  used  in  space  work  are  confus- 
ing. We  don't  speak  of  field  strength 
in  microvolts  per  meter,  but  of  power 
flux  density,  DBW/M2.  The  origin  for 
this  and  other  terms  came  from  the 
field  of  micro-wave  communication 
where  they  speak  of  signal  levels  in 
terms  of  quantities  of  energy  (flux) 
per  unit  area.  The  term  DBW/M^ 
simply  means  a  number  of  decibels 
above  or  below  1  watt  of  energy  or 
power  (flux)  per  unit  area  of  1  square 
meter,  and  is  spoken  of  as  power  flux 
density.  In  order  to  relate  pfd  to 
something  all  hams  are  familiar  with, 
keep  in  mind  that  l^V/M  of  field 
strength  is  about  equivalent  to  —147 
DBW/M2.  So  this  gives  us  an  under- 
standable relationship  between  power 


flux  density  in  DBW/M^  and  electric 
potential  between  two  points  in  space, 
measurer  I  in  ijV/M.  The  rest  of  our 
discussion  is  mainly  simple  arithmetic 
concerning  what  we  can  do  with  our 
satellite. 

Suppose  that  amateur  ''A''  wants  to 
have  a  QSO  with  amateur  '^B."  The 
former  has  a  100  watt  transmitter 
with  an  emission  bandwidth  of  about 
20  kHz,  and  a  dish  or  a  pliased  array 
having  a  gain  of  15  dB,  Therefore,  his 
effective  radiated  power  relative  to  an 
isotropic  antenna  (EJ,R.P.)  is  +35  dB 
or  about  3  KW.  At  435  MHz  the 
attenuation  of  the  signal  (commonly 
called  path  loss)  from  amateur  ''A"  to 
the  satellite,  a  distance  of  about 
22,000  miles,  is  156  dB,  a  negative 
quantity.  So  the  +35  dB  of  power  has 
shrunk  to  a  -121  DBW/M2  by  the 
time  the  signal  gets  to  the  satellite.  If 
we  assume  the  satellite  receiving  an- 
tenna gain  is  +15  dB,  then  the  signal 
at  the  satellite  receiver  input  will  be 
about  - 106  DBW,  about  40  dB  abt  e 
our  reference,  -147  DBW/M^,  or 
roughly  100  tiVM  {we'll  leave  off  the 
m2  for  it  is  assumed).  So  now  we  have 
the  signal  into  the  satellite  receiver. 

Let's  assume  that  the  satellite  re- 
ceiver we  have  in  mind  has  a  band- 
width of  200  kHz  {which  will  accom- 
modate about  10  FM  signals  simul* 
taneously)  and  has  a  noise  figure  in 
the  order  of  10  dB,  which  is  about 
what  a  real  good  TV  receiver  has. 
Therefore  the  total  receiver  noise 
power  in  the  200  kHz  bandwidth  will 
be  about  -141  DBW,  and  amateur 
''A's"  signal  is  about  35  dB  above  the 
noise  at  the  input  of  the  receiver. 

If  you  want  10  or  more  simul- 
taneous QSO's  and  we  have  only  20 
watts  output  from  the  satellite  trans- 
mitter, then  any  one  signal  should 
"appropriate"  only  l/n  times  the 
available  power  output,  n  being  the 
number  of  QSO's.  Skipping  a  little 
arithmetic  related  to  the  satellite 
characteristics  we  find  that  Mr.  A's 
signal  of  -  106  DBW  has  now  become 
0  DBW  or  1  watt,  taking  into  account 
the  overall  gain  of  the  satellite  trans- 
mitter, transponder  or  repcatLf  as  you 
wUL  On  the  down-link  frequency  of 
144  MHz.  the  signal  path  loss  en  route 
back  to  earth  is  nearly  147  dB.  When 
we  boost  the  I  watt  output  by  the 
satellite  antenna  gain  of  10  dB,  and 
then  lose  the  147  dB,  we  reach  Mr; 
B's  antenna  at  a  signal  level  (remem- 
ber we  now  call  it  power  flux  density, 
PFD)  of  - 1 36  DBW.  Add  to  this  the 
receive  antenna  gain  of  say  10  dB> 
plus  a  receiver  with  a  noise  figure  of 
less  than  6  dB  and  the  result  is  a 
signal-to-noise  ratio  of  about  28  dB* 

GREAT  ,  -  .  only  in  practice  it 
won't  be  quite  that  good  because  of 
inter-modulation  among  the  10  or  20 
signals  passing  through  the  satellite, 
which    win    reduce    the   output   sig-- 
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nal-to-noise  ratio  to  a  value  somewhat 
below    that    for    one    signal .  .  .  say 
about  20  dB.  This  is  the  reason  why 
the  receiver  noise  figure  should  be  as 
good    as    possible,    in    order    not    to 
appreciably  add  to  the  noise  already 
present  on  the  incoming  signal.  If  we 
use  FM,  the  output  S/N  will  be  equal 
to  the  input  carrier-noise  ratio  plus 
the   FM   advantage.   We  now   have  a 
satellite  about  the  equivalent  in  physi- 
cal size  to  the  original  *'Eariy  Bird/* 
One  of  the  greatest  problems  that 
amateurs  will  have  to  face  and  over- 
come (and  this  is  self-regiUation),  is 
the  necessary  discipline  tu  maximize 
use  of  the   satellite.   Our  postulated 
satellite  can  handle  about  20  QSO's 
simultaneously,    depending  on  exact 
values  of  bandwidth  and  power  out- 
put.    But     this     capability    will     be 
realized  only  if  all  participants  observe 
self     discipline     concerning     their 
EJ.R.P.  If  some  amateurs  appropriate 
more   than    their    fair   share    of  the 
available  power  through  the  satellite, 
it  will  leave  less  for  others  trying  to  use 
the  system.  Another  important  aspect 
of  discipline  will  be  listening  on  the 
down-Unk    frequency    to    make    sure 
that  the  proposed  channel  is  clear  in 
both    directions.     If    this    discipline 
breaks  down,  the  result  will  be  not 
only  QRM  in  the  ordinary  seme,  but 
also  cross-modulation  among  signals 
of  unequal   power    in    the   satellite 
receiver  and  thus  lower  the  S/N  ratio 
for  everyone  using  the  satellite. 

By  now  you  probably  have  con- 
cluded that  all  is  not  as  simple  as 
picking  up  your  telephone.  Depending 
bn  economics,  amateur  satellites  may 
be  power-limited.  Therefore  we 
should  maximime  the  watt-per-dollar 
product  by  choosing  up-link  and 
down-link  frequencies  so  that  we  may 
obtain  as  much  gain  on  the  earth  end 
of  the  circuit  as  possible.  All  the 
satellite  does  is  take  the  up-link  signal, 
boost  it  by  the  overall  satellite  gain, 
and  retransmit  it  on  the  down-Unk 
frequency.  Also  these  frequencies 
must  be  carefully  chosen  with  due 
regard  for  electromagnetic  compata- 
bility  on  board  the  satellite,  which  is  a 
fancy  way  of  saying  that  we  must 
avoid  things  like  the  3rd  harmonic  of 
the  down-link  transmitter  jamming 
the  up-link  receiver.  Without  going 
into  details,  the  choice  of  10  simul- 
taneous QSO's  is  probably  a  fairly 
good  figure,  even  though  you  are 
probably  thinking  "that  ain't  much." 
But  bandwidth  is  directly  related  to 
total  noise  power,  and  if  we  theorized 
on  100  QSO's  instead  of  10  everyone 
would  have  to  raise  his  E.LR.P.  10  dB 
or  the  quality  of  transmission  would 

he  t'eriuced. 

Probably  this  is  as  good  a  place  as 

any  to  remark  that  we  seem  to  always 

have  with  us  the  question  of  the  best 

way  to  utilize  bandwidth,  whether  we 


are  concerned  with  phone  afid  CW  on 
the  HF  bands  ~  or  satellite  communi- 
cation. In  the  case  of  our  satellite,  if 
we  consider  the  use  of  CW,  it  would 
be  possible  to  hold  simultaneously 
200  QSO's  on  the  basis  of  1  kHz 
required  bandwidth  per  signal.  If  you 
could  accept  a  lower  minimum  band- 
width of  say,  200  cycles  per  signal  for 
CW  (which  is  probably  impracticable), 
we  could  accommodate  1000 
QSO's  .  .  ,  always  keeping  in  mind  the 
disciplines  we  mentioned  earlier  plus  a 
few  I  haven't  touched  on.  Probably 
the  best  and  most  acceptable  solution, 
as  in  HF,  is  neither  all  phone  or  CW, 
but  a  reasonable  mix  of  both.  But  in 
the  satellite  case,  there  has  to  be 
world-wide  adherence  to  the  disci- 
plines built  into  the  system,  or  the 
satellite  will  not  function  to  greatest 
advantage. 

Up  to  now  we  have  covered  the 
satellite  itself,  what  it  could  do  and 
the  limitations  that  may  be  imposed. 
But  to  what  purpose  do  we  put  it?  If 
we  are  able  to  convince  others  that 
such  a  satellite  is  worth  the  invest- 
ment, surely  there  must  be  some 
useful  purpose.  I  would  not  suggest 
that  we  should  never  use  it  for  some 
or  all  of  the  purposes  that  have  been 
mentioned  such  as  a  "Satellite  DXCC" 
a  * 'Satellite  WAS/'  an  **  All  OSCAR 
BPL"  or  perhaps  even  for  just  rag 
chewing.  But  I  have  a  feelbig  that 
these  things  by  themselves  will  not 
justify  such  a  satellite.  It  seems  to  me 
that  one  of  the  greatest  uses  of  such  a 
satellite  can  and  probably  should  be 
for  educational  purposes  not  only  to 
train  our  own  young  people  in  the 
techniques  of  satellite  communication, 
but  also  others  around  the  worid  .  .  , 
using  the  satellite  for  the  exchange  of 
information,  advice  and  actual  ex- 
perience in  satellite  communication. 
The  so-called  "new  and  developing" 
countries  of  the  world  have  not  yet 
reached  an  acceptance  of  amateur 
radio  as  a  worthwhile  utilization  of 
the  radio  spectrum.  Perhaps  if  they 
see  a  benefit  such  as  this,  it  would 
impress  them  with  the  tremendous 
promise  that  amateur  radio  can  have 
for  them  in  the  development  of 
trained  people  in  telecommunication. 
In  the  plenaries  of  the  ITU,  I  can 
assure  you,  we  need  their  support. 

There  is  another  purpose  of  such  a 
satellite  that  should  be  thoroughly 
explored.  Perhaps  it  is  significant  that 
none  of  the  currently  utilized  or 
c  o  n  temp  la  ted  commercial  sa  tellite 
systems  are  specifically  designed  for 
use  in  the  event  of  a  natural  disaster, 
epidemics,  famines,  floods,  earth- 
quakes, tidal  waves  and  similar  things 
which  afflict  mankind.  The  need  for 
such  a  system  of  commumcation  has 
akeady  been  recognized  by  the  ITU. 
However,  no  existing  space  communi- 
cation   system   maices   provision    for 


specific  channels  for  emergency  com- 
munication. Will  the  amateur  satellite 
service  be  competent  to  meet  the 
challenge  in  extending  our  charter  of 
97 J  (A)? 

'^Recognition  and  enhancement 
of  the  value  of  the  amateur  ser- 
vice to  the  public  as  a  voluntary, 
non-commercial  com m unication 
service,  particularly  with  respect 
to  providing  emergency  commu* 
mcations*' 

Or  are  we  "just  little  boys  playing 
in  our  basements"  as  we  have  often 

been  referred  to  in  the  assemblies  of 
the  ITU?  If  we  are  up  to  the  challenge 
and  have  what  it  takes,  we  could 
create  a  lasting  impression  of  com- 
petence and  worthiness  in  the  eyes  of 
worid  leaders,  not  just  in  the  plenaries 
of  the  ITU 

Perhaps  it  is  too  large  a  bite  to 
swallow  in  one  piece,  but  if  we  don't 
seek  a  larger  goal  than  we  have  before 
us  at  present,  what  is  the  future  of 
amateur  radio?  Are  we  content  to 
become  fragmented  among  ourselves, 
arguing  like  spoiled  children  about 
who  should  occupy  what  portions  of 
our  HF  bands,  or  even  VHF^  now  that 
we  have  finally  started  to  earnestly 
occupy  them?  Are  we  fundamentally 
just  a  bunch  of  hobbyists  who  would 
idly  chatter  incessantly  over  our  trans- 
mitters which  occupy  precious  spec- 
trum space?  How  many  of  you  have 
read  recently  the  basis  and  purpose  of 
amateur  radio  contained  in  Section, 
97.1  of  the  Rules? 

What  is  our  responsibility  to  future 
generations  who  will  inhabit  '*our 
bands"  some  day  when  you  and  1  are 
"silent  keys?"  Are  we  leaving  them  a 
legacy  for  the  future  based  on  sound 
judgment  and  planning?  The  growth 
curve  of  amateur  radio  in  the  United 
States  has  been  more  or  less  static  for 
a  number  of  years.  Not  so  in  certain 
other  countries!  Novices  have  consti- 
tuted about  SV2%  of  our  total;  Techni- 
cians 19%;  Conditionals  llVi%; 
General  Class  34%  and  Advanced  and 
Extra  Class  26%.  Are  we  attracting  a 
fair  percentage  of  young  people  to 
amateur  radio?  Granted  that  competi- 
tion is  greater  now  than  it  was  50 
years  ago,  but  information  and  learn- 
ing aids  are  also  more  available  than 
they  were  when  you  learned  the  art  of 
wireles^i  communication. 

We  near  a  lot  about  revolution 
today  in  our  society.  The  only  appar- 
ent  impact  on  amateur  radio  that  I 
can  detect  is  the  increase  in  illegal 
operation,  the  upsurge  of  foul 
language  to  be  heard  almost  any  night 
you  turn  on  your  receiver  *  • . 
(especially  on  75  meter  phone)  and 
the  apparent  desire  to  lower  the  quali- 
fications for  an  amateur  license.  This 
is  not  the  kind  of  revolution  we  need 
in    amateur    radio.    If   we    have    the 
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imagination  to  confront  and  reshape 
it,  we  might  expect  that  this  revolu- 
tionary attitude  could  be  of  help  to  us 
rather  than  a  hindrance,  in  planning 
for  the  future.  But  if  it  ts  to  be  a  help^ 
we  must  present  a  challenging  view  of 
what   the  young  generation  can  ac- 
complish, not  just  what  they  can  get 
out    of   it    in    terms   of  enjoyment 
because    that's    not   enough.    Young 
people  are  keyed  to  a  rapidly  chang- 
ing,   complex   society  . .  -  almost  im- 
possible  for  an  older  generation   to 
comprehend.  Dr.  Robert  HiUiard  ex- 
plains it  with  the  statement, 
*'At  the  rate  at  which  knowledge 
is  growing,  by  the  time  the  child 
born  today  graduates  from  col- 
lege, the  amount  of  knowledge  in 
the  world  will  be  four  times  as 
great.  By  the  time  that  child  is 
SO  years  old,  it  will  be  32  times 
as  great,  and  97%  of  everything 
known  in  the  world  will  have 
been  learned  since  the  time  he 
was  born. " 

Today's  youngster  generally,  is  not 
thrilled  by  the  same  things  that  sent 
you  and  me  into  orbit  40  or  SOyeais 
ago.  He  takes  for  granted  what  still 
gives  us  goose-flesh  in  our  hind-sight 
perspective  of  the  development  of 
telecontmunication.  The  frontier  of 
amateur  radio  is  in  the  field  of  satel- 
lites. I  fully  appreciate  the  diftlculties 
of  trying  to  keep  abreast  gf  things 
here  on  earth.  Nevertheless,  I  urge 
those  who  have  the  responsibility  for 
plotting  the  future  course  of  amateur 
radio  to  look  far  ahead,  lest  the 
immediate  problems  within  and  out- 
side our  ranks  occupy  too  much  of 
our  energies  to  the  tong-term  detri- 
ment of  amateur  radio. 

Over  the  next  few  years.  1  hope  the 
Commission  can  erect  a  few  new  road 
signs  and  perhaps  replace  some  old 
ones,  to  assist  in  the  development  of 
amateur  radio,  and  keep  it  going  down 
the  right  road.  Whatever  we  do,  I 
know  you  will  evaluate  it  judiciously 
in  the  context  of  our  common  goal. 

In  Sliakespeare's  play  The  Tem- 
pest/' Antonio  summed  up  what 
seems  to  me  is  our  position  today 
when  he  said, 

*\  , ,  What's  past  is  prologue;  what 
io  come,  in  yours  and  my  discharge.  " 


It  is  probably  signineant  that  the 
new  FCC  chief  of  ham  radio  was 
introduced  by  the  newly  elected  presi- 
dent of  the  ARRL  inasmuch  as  the 
powerful  coterie  of  LLague  wheels  by 
no  means  came  to  Washington  just  to 
hear  Walker  speak.  A  highly  placed 
league  official,  who  declined  to  be 
quoted  by  name,  told  this  reporter 
during  the  pre-d inner  festivities  that 
the  group  spent  Thursdayevening  with 
OSCAR  and  AMSAT  officials,  and  as 

a   result    drafted  an   agreement   that 
would    have   lasting  impact   on  ham 

radio  in  months  and  years  to  come. 


"Really  tremendous,"  was  all  he 
would  say,  ** without  exaggeration/' 
He  refused  to  divulge  any  further 
details,  but  the  impression  was  left 
that  the  ARRL,  under  the  leadership 
of  their  new  president,  would  take 
over  OSCAR  and  AMSAT  activities 
and  merge  them  into  the  new  "profes- 
sional" satellite  program, 

Dannals,  according  to  the  dinner 
announcement,  was  also  scheduled  to 
speak,  and  many  looked  forward  to  a 
major  League  policy  pronouncement. 
They  were  disappointed,  however, 
when  he  confined  his  remarks  to  the 
distribution  of  some  7  or  8  life  mem- 
berships and  the  introduction  of 
Waiker. 

Another  featured  speaker  was  to 
have  been  the  new  president  of  the 
national  QCWA,  Barry  Gotdwater, 
W7UGA/K3U1G.  He  too  was  antici- 
pated with  eagerness,  not  only  be* 
cause  of  his  U.S-  Senate  position  (R. 
Ariz.),  but  also  because  of  his  consi- 
derable influence  in  amateur  affairs. 
But  Barry  bowed  out  by  telegram  at 

the  last  minute. 

Thus  Walker  had  the  stage  almost 
to  himself,  except  of  course  for  the 
venerable    Robbie,    perennial     toast* 


ership,  he  replied,  *'U.S,  amateur 
membership  in  the  ARRL,  its  alleged 
representative  society,  is  now  only 
about  30%  while  in  other  countries 
ham  membership  in  counterpart  so- 
cieties  is  between  80  and  90%.  The 
outgoing  president  was  a  figurehead,  a 
lousy  director.  Tliis  new  man  is  a 
doer,  full  of  pep,  and  capable.  I  think 
we  are  now  in  good  shape.  That's  why 
I  bought  a  life  membership." 


Robbie,  W3RE. 


200  years  of  hamming,  Gus  Gironda,  WSJE,  president  of  the  Quarter  Century  Wireless 
Association,  awards  BO-year  certificates  to  Charles  Stay,  W4HE,  Edward  Clamwer,  W3UN, 
Elizabeth  Zandonini,  W3CDQt  and  Charles  Lewis,  W3AXW.  All  four  recipients  of  the 
award  have  been  active  continuously  throughout  the  half -century. 


master  for  these  affairs.  Mr.  Harold  H. 
Robinson,  W3 RE,  is  a  perceptive  and 
progressive  thinker,  and,  despite  his 
advancing  years,  is  younger  in  mind 
and  in  heart  than  most  of  his  younger 
contemporaries.  Robbie  and  Mac 
Williams,  K3AC,  are  wholly  respon- 
sible for  the  success  of  these  affairs 
over  the  past  years. 

The  League  has  its  dissident  mem- 
bers here  in  the  Washington  area, 
however.  One  such,  a  ham  of  long 
standing  and  a  loyal  life  member  of 
the  League,  deplored  the  often  untrue 
statements  in  the  pages  of  QST  con- 
cerning League  activities.  Also  declin- 
ing to  be  named,  this  Washington  ham 
cited  the  minutes  of  the  Directois' 
meeting  and  the  editorial  {p.  9, 
March)  in  QST  concerning  the  nut* 
going  president.  "' .  .  .  announced  he 
would  not  be  a  candidate'  indeed!" 
this  ham  said.  **lt  is  common  know- 
ledge that  W0DX  expected  reelection 
as  a  matter  of  course,  and  was  very 
up^t  when  he  was  told  two  days 
before  the  election  that  he  didn't  have 
a  chance*  When  Dannals  was  elected 
unanimously  . . .  **  and  here  words 
failed  liim.  When  asked  how  he  felt 
about  the  future  under  the  new  lead- 


One  highlight  of  the  evening  occur- 
red when,  just  as  Walker  was  getting 
warmed  up,  a  shirt-sleeved  attendant 
approached  the  lectern  with  a  note 
and  asked  Walker  to  announce  it  to 
the  audience.  Walker  took  the  note 
and  read,  ^'Cadillac  sedan  -  several 
years  o!d  -  151713  -  what  about  it?" 
The  attendant  announced,  for  all  to 
hear,  ''The  motor's  running/'  Walker 
said,  ''Honey,  that's  your  car."  and 
Mrs.  Walker  left  the  room  to  remedy 
the  situation, 

EarUer,  Walker  had  told  the  follow- 
ing story:  *'The  other  day  I  was 
discussing  ham  radio  with  a  good 
Catholic  priest  neighbor  of  mine, 
name  of  Father  0*Malley,  and  in  the 
discussion  I  mentioned  the  name  of 
Bob  Booth  (W3PS,  ARRL  General 
Counsel),  and  he  wanted  to  know  who 
Bob  Booth  was,  and  1  said,  'Why,  do 
you  know  him?'  and  he  said,  'No,  but 
his  name  comes  up  frequently  while  I 
hear  confesssions.'  "  When  asked  later 
what  Walker  had  meant.  Booth,  red- 
faced,  replied,  *'I  don't  know,  but  Tm 
damned  sure  it  wasn  t  compli- 
mentary," 

All  in  the  spirit  of  good,  clean  fun. 

,..W3UCT 
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New  Heathkit  SB-650  Digital  Frequency  Display... 
another  "first"  from  the  hams  at  Heath. 


17995 


•  Resolution  to  within  100  Hz  ±1  count 

•  Compatible  with  all  Heathkit  SB 
Receivers  and  SB  and  HW  Multiband 
SSB  Transceivers 

•  Six  bright  readout  tubes  display  MHz, 
kHz  and  hundreds  of  Hz 

•  Easy  operation -80-10  meter  coverage 
with  no  bandswitching  required 

You  asked  for  It  and  Meath  produced  it.  An  exciting 
piece  of  ham  gear  to  bright-light  frequencies... 
readable  from  up  to  30  ft.  away.  The  new  SB-650 
digital  frequency  display  reads  the  three  frequen- 
cies of  a  heterodyne  circuit;  then  computes  and 
displays  the  actual  signal  received  or  transmitted. 
All  within  a  tight  100  Hz  accuracy.  Six  bright  digital 
readout  tubes  show  you  exactly  where  you  are  as 
you  tune  across  the  80  through  10  meter  bands, 
from  3  to  30  MHz.  The  SB-650  lets  you  read  kHz  to 
five  places... plus  tenths  of  a  kHz. 

And  talk  about  compatibility.  The  SB-650  is  de- 
signed to  team  up  with  all  Heathkit  SB-Series  Re- 
ceivers and  Heathkit  SB-  or  HW-Series  Multiband 
Transceivers.  When  it's  in  combo  with  a  transceiver, 
the  "650"  calculates  and  displays  both  transmitted 
and  received  frequencies.  To  make  installation  eas- 
ier, the  SB-650  manual  fully  describes  and  illus- 
trates all  inter-connections  necessary  for  the  spe- 
cific Heath  gear  you  own. 

Your  SB-650  assembles  in  just  four  to  five  hours. 
Its  35  ICs  and  the  display  tubes  plug  into  sockets 


on  the  double-sided  glass  epoxy  board.  And  there 
are  no  tuned  circuits,  only  four  easy  internal  ad- 
justments are  needed  to  get  your  "650"  peaked  up 
and  ready  to  go. 

The  SB-650  Digital  Frequency  Display.  Its  got  to  be 
one  of  the  most  "up-and-coming"  pieces  of  ham 
gear  ever  offered.  Its  another  trend-setting  "first" 
you  can  count  on... from  the  hams  at  Heath. 


Kit  SB-650,  9  lbs. 


.$179.95 


S8-650  SPECirrCATIOHS  -  Frequency  range:  3.40  MHz  (80- 
10  meters).  Frequency  Display:  6  display  tubes  (kHz  to  5 
places,  plus  tenths  of  kHz).  Mailmum  Viewing  Distance:  30 
ft.  Maximum  Input  Signal:  5v  rms.  Accuracy:  100  Hz  rbl 
count.  Compute  Time:  160  msec.  Sensttivity:  Adjustable. 
Input  Impedance:  2000  ohms.  Internally  Generated  Spurious 
Frequencies:  Approx.  0.25  uV  equivalent  signal  level.  Crystal 
(clock)  Frequency:  1  MHz.  Crystal  Aging  Jtate:  Approx.  10 
ppm/yr.  Ambient  Crystal  Stability:  Approx.  10  ppm  from  -|-10 
to  +65°  C.  Ambient  Operating  Temperature:  0°-+40°  C.  Am- 
blent  Storage  Temperature:  —55°  to  -|-80°  C.  Power  Source: 
120/240  VAC.  50/60  Hz,  10  W.  Dimensions:  SVs"  H  x  10"  W 
X  10"  D. 
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RADIO  BOOKSHOP 


FM  ANTHOLOQY  $4.95 

Reprints  from  the  FM  BuUelin  (Feb  6 /-Feb  68) 

including  the  new  regs  for  ISO  MHz  marine  ta^o-way 
communicalions,  mobile  noise  suppression  techniques, 
a  direction-finding  antenna  for  146,94  MHz,  four 
transistor  crystal  controlled  converter  for  2m  FM, 
three  oscillators  for  tuning  up  FM  receivers,  inex- 
pensive preamp  for  2m  and  6m,  design  info  on 
antenna  matching,  discussion  of  repeater  proposals 
before  the  FCC,  description  and  details  on  Baltimore 
repeater  WA3DZD,  first  five  chapters  of  the  infamous 
Chronicles  of  76,  a  simple  TVI  eliminator,  converting 
the  GE  mobile  supply  to  ac  operation,  community 
pubUe  service,  good  and  bad  points  of  popular  surplus 
450  equipment,  description  of  W6FN0  repeater,  using 
different  modes  in  a  repeater  control  mobile,  how 
frequent  should  a  repeater  ID  be?,  using  2m  FM 
between  planes,  multiple  repeater  power  outputs, 
plans  and  dicuit  for  a  hand  transceiver,  how  about  a 
c^oss  country  2m  FM  net?,  mobile  telephone  setup 
using  a  450  repeater,  description  of  Buffalo  repeater, 
12  foot  omnidirectional  antenna  a  la  Comprod  and 
Prodelin,  plans  for  encoder  and  decoder,  SAROC 
goings  on  (ahem!),  power  amplifier  for  home  buflder, 
new  telephone  regulations  for  tttachments,  etc. 

THE  BEST  OF  FM  $4.95 

A  huge  selection  of  the  best  technical  and  con-^ 
struction  articles  from  the  FM  Journal  including  data 
on  the  formation  of  a  repeater  group,  licensing  a 
repeater,  transistor  switching  for  receivers,  450  MHz 
gain  antennas,  adjusting  deviation  without  test  equip- 
ment, narrowband  vs  wideband,  crystal  production 
from  raw  quartz  through  final  inspection,  transistors 
over  vibrators  for  mobile,  satire  on  the41V,eiiminat- 
ing  tubes  in  early  hybrid  uand  units,  transistor  preamp 
for  mikes,  frequency  division  and  multiplexing  in 
repeater  control,  adjacent  repeater  problems^  multi- 
frequency  for  the  GE,  ac  supply  for  the  H23  handie- 
talkie,  narrowbanding  the  Pre'Prog450  units,  convert- 
ing 456  Prog  Line  Telephone  mobiles  for  ham  use, 
improving  the  Gonset  FM  Communicator,  improving 
450  Pre— Prog  receivers,  Wichita  repeater,  AREC  net 
and  pubUc  service,  quickie  T-powei  and  whine  fiiier, 
logic  elements  for  touchtone  decoding,  FM  vs  other 
modes,  squelch  for  Motorola  Pager,  instructions  for 
repeater  owners,  priority  inputs  for  a  repeater,  four 
freq  for  Pre-Prog,  6-Freq  osc  for  SOD  and  HOD,  FM 
clinic,  FM  takes  over  AM,  checking  crystal  ovens, 
ni-cad  charger,  mobile  hints,  and  etc. 

ATLAS  OF  FM  REPEATERS  $1.50 

Listing,  by  state  and  city,  of  aU  repeaters,  both 

open  and  closed,  in  the  world,  complete  with  coverage 
maps  of  many  of  the  major  repeaters.  Maps  are 
included  showing  the  states  and  counties,  with  the 
areas  of  repeaters  indicated. 


REPEATER  BULLETIN  $2.00  YR 

Monthly  bulletin  of  news  and  activities  of  the  New 
England  Repeater  Groups.  Lots  of  opinions,  con- 
troversy, reports,  even  technical  articles  and  think 
pieces.  This  bulletin  is  avaOable  free  to  all  amateurs 
living  in  the  New  England  states  who  are  active  on  2m 
FM,  Outside  of  this  area  the  subscription  price  is  $2 
per  year.  Issue  number  one  was  January  1972, 

The  Bulletin  is  the  place  where  the  mass  of  FM 
information  is  published  that  doesn't  make  it  into  73 
because  there  just  isn*t  enough  room-  It  runs  about  24 
pages  per  month  (HVi  x  11), 

If  you  are  interested  in  a  subscription  send  your 
name,  call,  address,  including  zip,  a  list  of  the  FM 
equipment  you  are  using,  the  repeaters  you  use^  and 
any  repeater  clubs  or  other  amateur  radio  clubs  that 
you  are  a  member  of* 

108  QUESTIONS  AND  ANSWERS  $1.95 

Discussions  of  transmitting,  receiving,  antennas, 
power  and  audio  measurement  devices,  etc.  Circuits, 
^dgets,  small  construction  projects,  profusely  illus- 
trated, A  wealth  of  interesting  information  and  read- 
ing. Cheap,  too,  considering. 


DX  HANDBOOK 


$2.95 


How  to  work-DX,  how  to  get  QSLs,  country  lists, 
award  lists,  postage  lists  QSL  bureaus,  maps  of  the 
World,  North  America,  Caribbean,  South  Americai 
Africa,  etc.  Great  circle  maps  centered  on  major  U.S. 
cities,  bearing  charts  for  beam  headings  for  major 
cities,  how  to  go  on  your  own  DXpedition,  and  much, 
much  more.  This  is  the  biggest  selling  DX  Handbook 
ever  published^  written  by  73 's  editor-publisher  who 
has  DXed  from  nearly  100  countries.  This  book 
includes  a  wall  sized  DX  map  of  the  world,  itself 
worth  the  price  ot  the  book, 

ATV  ANTHOLOGY  $2,95 

Invaluable  book  if  you  are  interested  in  amateur 
television.  This  book  contains  reprints  of  the  most 
important  material  from  the  now  defunct  ATV 
Bulletin. 

73  TRANSISTOR  CIRCUITS  $.95 

Audio    ampUfierSj  preamplifiers,   clippers,  filters^ 

modulators,  receiver  bfo,  AGC,  squelch,  tuned  audio 
amplifier,  crystal  fUters^  super-regen,  2m  preamp,  220 
MHz  preamp,  oscillators,  variable  crystal  osc  ilia  tor, 
UHF  oscillator,  lOm  transmitter,  6m  transmitter,  2m 
transmitter,  signal  tracer,  1  kHz  and  100  kHz  calibra- 
tors, sweep  frequency  generator,  sawtooth  generator, 
test  equipment  of  all  kinds,  stuff.  Fun,  Inexpensive. 

FM  REPEATER  HANDBOOK  $6.95 

This  hardbound  book  from  Howard  Sams  is  not 
available  on  the  subscription  bonus  deal  Sorry, 
because  it  is  one  you  will  want  if  you  intend  to  set  up 
a  repeater. 
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FM  REPEATER  CIRCUITS  MANUAL 
HADRBOUNO  EDITION 


$4.95 

^£S  OR 


This  300-plus  page  book  has  material  on 
basic  FM  repeaters,  national  standards  for  FM  re- 
peaters, carrier  operated  repeaters,  tone  decoders  for 
repeaters,  controUing  repeaters  with  tones,  improving 
repeater  intelligibility^  minimizing  desensitization, 
solving  inter  modulation  problems,  digital  identi- 
fication, the  WB6BFM  identifier,  a  computer- 
optimized  digital  identifier,  WAOZHT  design  data,  the 
Curtis  identifier,  the  K6MVH  autopatch,  the  Zero 
DKU  autopatch,  the  touchtone  autopatch,  setting  up  a 
mobile  station  encodeis  for  sub-audible,  tone  burst 
and  whistle-oii  use,  multichannel  scanning,  RF  pre- 
amplifiers for  repeaters,  antennas  for  2m  FM,  collineax 
gain  antenna  for  repeaters,  welding  rod  groundpl^ne, 
high  gain  mobOe  antenna,  poor  man's  frequency 
meter,  signal  generator  circuits,  RF  power  measuring^ 
adjusting  deviation,  pocket  sized  transmitter  and 
leceiver,  low  cost  portable  transmitter  for  repeater 
use,  UHF  tiansmittei,  supei-regen  receiver,  repeater 
zero  beater,  repeater  controller,  10-minute  timer, 
repeater  audio  mixer,  and  more! 

TRANSISTOR  PROJECTS  $2.95 

Crammed  with  home  construction  projects  such  as 
a  complete  communications  receiver,  a  converter 
converter,  CW  filter  and  monitor,  10-1 5 -20m  FET 
converter,  40  &  160m  converter,  2-6-1  Om  converter, 
30  MHz  i-f  strip,  audio  bandpass  filter,  6m  FETs, 
audio  derived  AGC,  432  MHz  converter,  2m  converter, 
megaphone,  1296  MHz  converter,  simple  10m 
receiver,  FET  preamps  for  144  &  432  MHz,  noise 
clipper,  SSB  transmitter,  6m  station,  6m  ultra-midget, 
160m  transmitter,  432  MHz  exciter,  varactor  tripler 
for  1296  MHz,  FET  VFO  for  80m»  VFO  for  HF  and 
VHP,  VHF  parametric  amplifiers,  diode  controlled 
break-in,  slide  bias  modulator,  modulating  transistor 
transmitters,  FET  audio  compressor  -^  plus  technical 
and  theory  material  on  designing  RF  power  amplifiers, 
zener  diodes,  integrated  circuits,  simplified  transistor 
design  for  the  amateur,  CW  monitor,  RTTY  indicator, 
crystal  oscillators  and  more. 

TELEVISION  fNTERFERENCE  $130 


Why  suffer  with  TVI?  It  is  curable  and  this  newest 
and  most  complete  book  will  help  you  get  rid  of  that 
pesky  misery. 

DIODE  CIRCUITS  HANDBOOK  $.95 

There   are    115   diode   circuits  in  the  handbook, 

including  power  supply  applications,  regulators,  ac 
meter  applications,  all  sorts  of  receiver  detectors 
(AM-FM-SSBK  noise  limiiers,  squelch,  AGC,  varicap 
tuning,  audio  clippers,  compressors,  FM  modulators, 
RTTY  keying,  varactor  multipliers,  field  strength 
meters*  wavemeters,  noise  generators,  and  many  etc. 
Very  enjoyable  book.  Cheap  too, 

RADIO  BOOKSHOP  Peterborough,  New  Hampshire  03458 
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VHF  ANTENNA  HANDBOOK  S2.95 

If  you  are  now  or  ever  intend  to  be  active  on  any 
of  the  VHF  bands  can  you  really  afford  not  to  spend  a 
lousy  S2.95  for  a  complete  and  detailed  book  on  VHF 
antermas?  You  will  find  descriptions,  dimensions, 
tuning  data^  and  diagrams  of  all  types  of  antennas  in 
this  book.  From  an  instant  coathanger  antenna  to  a 
giant  coilinear  beam,  it  is  all  here.  Your  antenna  is  the 
cheapest  amplifier  you  can  build.  Get  this  book. 

$7.95 
RADIO  HANDBOOK  The  book  has  been  nationally 
advertised  at  $12.95,  however  we  have  a  few  copies 
available  at  this  special  price  as  a  close-out  on  the  1  7th 
edition.  850  pages  of  handbook  data  and  construction 
projects.  This  is  one  of  the  best  book  bargains  you*ll 
find-while  it  lasts! 

DE LUXE  WORLD  ATLAS  Speeial  $9 .95 

This  is  a  beautiful  Hammond  atlas .  ,  .  invaluable  if 
you  work  DX  or  have  any  kids*  We  ran  a  subscription 
special  using  these  $20  atlases  and  had  a  few  left  over. 
Take  advantage  of  this  and  buy  at  the  wholesale  price* 
While  they  last  only. 

73  BINDERS  $4.95 

These  are  not  available  as  a  subscription  bonus.  But 
you  siill  need  them  to  make  your  issues  of  73  stand  up 
on  the  shelf.  It  also  helps  keep  back  issues  from 
getting  lost  or  spilt  on.  Or  into  the  hands  of  the  Jr  Op. 
The  binders  are  a  gorgeous  red  and  come  with  the 
nicest  set  of  year  stickers  you've  ever  seen.  Dress  up 
your  shack  with  these  bihders. 

SIDEBAND  LOG  BOOKS  $2.00 

Are  you  tired  of  using  a  log  book  designed  back  in 
the  1920's?  Try  one  of  these  1972-type  logs  designed 
by  W2NSD/1.  A  pad  of  125  log  sheets,  8Hxll,  with 
20  contacts  per  page  will  last  you  for  2500  contacts. 
Try  this  first  really  modern  log  sheet. 

CALL  LETTER  DESK  PLATE  $1.95 

How  about  dressing  up  your  operating  table  with  a 

desk  plate  showing  your  first  name  and  caU?  These 
embossed  desk  plates  are  nice  —  and  ineKpensive.  No 
zero  available,  sorry.  There  is  room  for  twenty  letters 
and  spaces  total. 

Four  for  $1.00 


U*S-  MAPS 

These  wall  sized  maps  show  the  states  and  call 
areas.  They  are  specially  designed  for  coloring  to  show 
the  progress  toward  the  Worked  AD  Stales  award  of 
ARRi  or  the  Worked  Almost  All  States  award  put  out 
by  73  (for  proof  of  contact  with  49  states).  Since  you 
will  probably  be  wanting  to  work  for  the  award  on 
several  bands  you  will  want  several  maps.  They  come 
in  groups  of  four. 


91 


■■ 


RADIO  BOOKSHOP 


BACK  ISSUES  OF  73  -  VOL.  I  $3.95 

This  is  an  assortment  of  twelve  different  back 
issues  of  73  from  the  years  1960  through  1964. 
Normally  these  back  issues  would  cost  you  $1.00  or 
more  each,  but  since  this  assortment  is  our  choice 
instead  of  yours,  thus  the  bargain.  Here  is  a  good  way 
to  build  up  your  technical  library  with  hundreds  of 
interesting  and  valuable  technical  articles  and  con- 
struction projects.  You  may  have  missed  these  great 
issues  when  they  originally  came  out,  but  don't  miss 
the  fun  of  reading  them  now!  The  emphasis  on  articles 
with  no  operating  news  or  monthly  columns  means 
that  little  of  the  material  is  dated, 

BACK  ISSUES  OF  73  -  VOL,  11  $3.95 

Twelve  different  back  issues  of  73  from  the  years 

1965  through  1967.  These  are  the  real  vintage  years  of 
73  for  home  builders  of  transistorized  gear.  Lots  of 
VHF  projects  and  gadgets  galore.  See  for  yourself 
what  73  was  doing  back  when  QST  was  still  bringing 
you  only  tubes.  At  this  price  you  get  our  choice  of 
back  issues.  This  is  an  excellent  way  to  fill  in  missing 
back  issues^  if  you  like  to  gamble. 

BACK  ISSUES  OF  73  ^  VOL.  Ill  $3.95 

Twelve  different  back  issues  of  73  from  the  years 

1968  through  1970.  These  bundles  are  already  made 
up  so  you  have  to  accept  our  choice  at  this  price. 
Individual  issues  for  most  months  are  still  available  for 
$1,00  each  for  these  years, 

BUMPER  STICKERS  Four  for  $1.00 

Stick  these  bright  stickers  on  your  car  bumper  or 

window  to  let  passing  FMers  know  what  channel  you 
are  monitoring.  Available  in  any  combination  of  the 
following  channels:  70,  73,  76,  82,  85,  88,  91  and  94, 

WORLD  DX  MAP  $1.00 

This  is  the  same  wall -sized  DX  map  that  is  included 
with  the  DX  Handbook  except  it  comes  to  you  rolled 
up  instead  of  folded.  This  is  so  you  can  put  it  on  the 

wall  or  have  it  framed.  The  map  is  designed  with  all 
country  prefixes  indicated  and  space  for  you  to  color 
in  the  countries  as  you  work  them.  Visitors  can  see 
immediately  how  much  of  the  world  you  have 
contacted!  The  zones  are  on  the  map  as  well  as 
prefixes.  Maybe  you  need  several  maps. 

CUSTOMIZED  DX  BEARING  CHART  $4,00 

This  is  not  available  on  the  subscription  bonus 
because  it  is  provided  purely  as  a  service  of  73.  An 
amateur  who  works  for  a  big  computer  company  has  a 
program  which  permits  him  to  plug  in  your  location 
and  have  it  print  out  the  bearings  of  all  of  the 
countries  of  the  world  from  your  shack.  Once  you 
have  this  list  you  will  use  it  for  every  DX  contact,  Tlic 
chart  gives  the  bearing  and  distance  to  all  major  cities 
and  countries.  Be  patient  when  you  order  for  these 
have  to  be  run  through  in  groups  at  this  low  cost  to 
you. 


New  Books 


COAX  HANDBOOK  $2,95 

An  updated  version  covering  everything  you  ever 
wanted  to  know  about  coax  but  didn't  want  to  write 
to  all  the  manufacturers  and  ask.  Includes  a  lot  you 
probably  didn^t  even  know  you  didn't  know!  Maybe 
a  lot  you  don^t  even  want  to  know.  But  it  is  aU 
there  -  lengths  of  antennas  and  coax  of  different 
types  fpr  quarter,  half  and  full  wave  feedlines  and 
antennas  for  all  amateur  bands,  coax  connectors  and 
how  to  use  them  J  accessories,  switches.  What  ham  or 
even  engineer  can  function  without  this  reference 
data  at  hand? 

CONVERTING  COMMERCIAL  FM  GEAR  $2.95 

Particular  emphasis  on  converting  and  using 
Motorola  equipment  for  all  of  the  VHF  FM  bands, 
including  power  supphes,  antennas,  and  all  of  those 
details  you  need  to  know  to  buy  and  convert  those 
commercial  rigs  and  use  them  as  repeaters  or  with 
repeaters. 

HOW  TO  USE  FM  $150 

You  already  know  how  to  use  FM,  but  you  still 
might  enjoy  having  this  book  of  detailed  instructions 
and  descriptions  of  the  many  tone  systems  used  with 
repeaters  for  control.  This  book  also  contains  a  list  of 
active  repeaters  and  an  exhaustive  bibliography  of  all 
articles  published  in  the  ham  magazines  on  the  subject 
of  FM  during  the  last  few  years.  The  bibliography 
alone  is  worth  the  price  of  the  book. 


FUNDAMENTALS  $1 .50 

This  book  gives  you  all  you  need  to  know  to  get 
started  with  radio  Teletype,  without  having  to  struggle 
through  hundreds  of  pages  of  A-Z  details  which  will 
never  really  be  of  any  particular  interest  or  value  to 
you.  You  need  a  machine,  a  converter,  and  a  keying 
unit  and  you  are  on  the  air  , .  .  this  book  tells  all* 
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The  basics  of  how  noise  in  various 
forms  limits  the  performance  of 
receiving  antennas  and  systems  is 
explored.  The  subject  of  ultra- 
miniature  antennas  is  also  covered. 


NOISE  AND 

RECEIVING  ANTENNAS 


One  of  the  topics  that  the  newcomer 
(and  some  oldtimers)  find  confusing  is 
the  relationship  of  noise  in  its  various  forms 
to  the  performance  of  receiving  systems.  Or, 
thought  of  in  a  different  way>  the  subject  of 
how  sensitive  a  receiving  system  should  be 
and  what  the  ultimate  degree  of  usable 
sensitivity  is  for  a  receiving  system.  This 
article  discusses  these  topics  in  a  general  and 
nonmathematical  manner.  The  mathematics 
of  receiving  systems  with  terms  such  as 
signal-to-noise  ratios,  noise  factors ^  dBm 
sensitivity  levels,  etc.  is  not  extremely  com- 
plicated once  one  has  developed  the  neces- 
sary conceptual  background.  However,  for 
many  amateur  purposes,  the  mathematics  of 
receiving  systems  need  not  be  indulged  in 
simply  to  experiment  with  the  improvement 
of  a  receiving  system.  The  main  requirement 
to  perform  meaningful  experimentation  that 
is  directed  in  a  useful  direction  is  simply  to 
understand  the  interrelationship  of  the 
various  elements  in  a  receiving  system  and 
how  changes  in  the  characteristics  of  one 
element  affects  the  overall  receiving  system* 

Basic  Reception  Criteria 

For  the  purpose  of  understanding  a  trans- 
mitted signal,  the  signal  as  it  appears  at  the 
output  of  a  receiver  must  be  a  certain  level 
above  the  background  noise.  This  criterion  is 
true  for  CW  and  voice  reception  where  an 
operator  is  the  final  "processing"  device  in 
the  receiving  system.  Such  a  criterion  may 


not  be  true  for  the  transmission  of  signals 
which  are  completely  electronically  pro- 
cessed. The  amount  by  which  the  intelli- 
gence signal  must  be  above  the  background 
noise  for  an  operator  to  be  able  to  under- 
stand the  intelligence  depends  upon  several 
factors.  For  a  highly  experienced  CW  opera- 
tor,  a  CW  signal  may  only  have  to  be  a  few 
decibels  above  the  noise  level  to  allow  solid 
copy.  For  "voice,"  some  words  may  be 
heard  when  the  signal  is  only  a  few  decibels 
above  the  noise  level,  but  complete  under- 
standing may  require  the  signal  to  be  10—20 
dB  above  the  noise  level. 

These  considerations  are  further  compli- 
cated by  the  fact  that  if  the  receiving 
operator  has  some  foreknowledge  of  what  is 
being  transmitted,  he  wiU  automatically  start 
to  fill  in  missing  portions  of  a  transmission. 
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Fig.  I,  The  main  sources  of  noise  that  influence 
reception.  The  exact  amplitudes  depend  upon 
location.  The  relative  aipplitudes  shown  are  those 
typical  of  the  Middle  Atlantic  Coast 
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This  sort  of  situation  occurs  quite  often  — 
for  instance,  when  a  contact  has  been 
established  and  the  usual  *'RST,  QTH,  and 
name"  information  is  sent.  Many  QSOs  fall 
apart  after  such  information  is  sent  because 
the  receiving  operator  no  longer  knows  what 
to  expect  (this  assumes  that  the  code  speed 
proficiency  of  the  receiving  operator  is 
always  adequate.)  So,  there  is  a  basic  human 
characteristic  involved  in  any  type  of  CW  or 
voice  reception  and  the  only  overall  defini- 
tive statement  that  can  be  made  is  that  the 
human  operator  for  aural  reception  requires 
the  received  signal  to  be  some  level  above 
the  noise  level  to  extract  intelligence  from  it. 

Noise  in  a  Receiving  System 

Starting  back  at  the  transmitter,  and 
assuming  the  noise  output  of  the  transmitter 
is  insignificant  J  the  signal  radiated  in  the 
immediate  area  of  the  transmitter  is  many 
times  stronger  than  the  electrical  noise  level. 
As  the  signal  is  propagated,  its  intensity 
decreases.  At  the  reception  point,  the  signal 
level  will  have  some  level  as  compared  to  the 
noise  level  at  the  receiving  site.  The  noise 


level  at  the  receiving  site  can  be  a  combina- 
tion of  many  things  —  atmospheric,  man- 
made,  and  cosmic  noise.  Some  of  these 
noises  are  shown  in  Fig.  L  along  with  their 
variation  with  frequency.  As  can  be  seen, 
atmospheric  noise  can  vary  with  time  of  year 
as  weU  as  with  frequency.  It  also  varies 
considerably  with  location.  The  type  of 
noise  which  predominates  depends  upon  a 
particular  location.  Man-made  noise  is  a 
particularly  unknown  factor  in  any  location. 
The  other  noise  sources  lend  themselves  to 
prediction  and  calculationj  and  many  charts, 
maps,  etc.  can  be  obtained  relating  to  them. 
The  very  simple  but  still  important  consider- 
ation at  this  point,  however,  is  that  a  desired 
signal  (Fig.  2)  arrives  at  a  reception  point 
with  a  definite  level  as  compared  to  the 
noise  at  that  point.  Aside  from  the  possi- 
bility of  ehminating  man-made  noise,  there 
is  nothing  that  the  receiving  operator  can  do 
about  this  ratio  of  signal-to-noise  level. 

The  next  step  in  the  receiving  process  (or 
perhaps  the  first  step,  depending  upon  how 
the  process  is  defined)  is  the  coupling 
provided  by  an  antenna.  The  idea  of  an 
antenna  as  a  coupling  device  is  convenient 
for  remembering  that  it  couples  both  the 
signal  and  external  noise  to  the  rest  of  the 
receiving  system.  Unfortunately,  this  coup- 
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Fig.   2.    The  effect  of  noise  and  amplification  at 

various  steps  in  the  transmitter  output  to  receiver 
output  chain. 
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ling  process  requires  some  kind  of  current 
flow  and  any  kind  of  current  flow  is  going  to 
produce  more  noise.  The  noise  produced  is 
directly  related  to  the  losses  in  the  system. 
These  losses  (attenuation)  reduce  the  ampli- 
tude of  the  coupled  signal  and  noise,  but 
also  introduce  new  noise.  The  fact  that  the 
ampUtude  of  the  signal  and  noise  take  on  a 
new  ratio  is  what  makes  the  receiving  system 
suffer  --  not  the  simple  attenuation  of  the 
desired  signal  alone.  For  the  moment,  let  us 
assume  that  the  signal-to-noise  amplitude 
ratio  does  not  suffer  during  the  antenna 
coupling  process. 

The  next  noise  source  encountered  is  that 
provided  by  a  preamplifier-,  if  such  a  device 
is  used.  As  shown  in  Fig,  2^  this  noise  source 
is  shown  to  have  a  level  less  than  that  of  the 
noise  portion  of  the  signal  and  other  noise 
coupled  into  it.  The  amplifying  device  ampli- 
fies both  the  signal  and  the  noise  coupled 
into  it-  The  output,  then,  is  an  ampUfied 
signal,  amplified  noise,  and  noise  generated 
by  the  amplifying  device.  If  the  amplifying 
device  is  good,  the  signal-to-noise  level  ratio 
at  its  output  will  almost  be  the  same  as  that 
at  its  input.  But  it  can  never  be  better. 

If  a  signal-and-noise  input  is  coupled 
directly  to  a  receiver  where  the  noise  input  is 
less  than  that  of  the  receiver  noise,  the  latter 
will  '"mask"  part  of  the  signal  and  a  poorer 
signal-to-noise  level  ratio*  will  occur  at  the 
receiver  output  than  was  coupled  into  it. 

On  the  other  hand^  if  the  receiver- 
generated  noise  level  is  so  low  that  it  is 
always  exceeded  by  the  noise  portion  of  the 
signal  and  noise  input  to  it,  a  preampUfer  has 
no  value.  The  use  of  a  preampHfer  in  such  a 
case  will  make  things  sound  louder,  but  it 
cannot  improve  the  signal-to-noise  level  at 
the  output  of  the  receiver  over  what  that 
ratio  would  have  been  if  the  input  signal  has 
been  directly  processed  by  the  receiver.  In 
fact,  if  a  poor  preampUfer  is  used  which  has 
an  internal  noise  level  greater  than  that  of 
the  receiver  itself,  the  use  of  such  a  preamp- 
lifier will  actually  degrade  receiver  perform- 
ance. 

It  should  be  noted  that  in  all  the  signal 
transfer,  processing,  etc.  which  takes  place, 
the  objective  is  to  preserve  as  much  as 
possible  of  the  original  signal-to-noise  level 
of  the  input  until  it  can  be  amplified  to  the 


point  where  it  is  capable  of  being  used  to 
drive  an  audio  transducer.  If  one  remembers 
this  simple  idea,  it  will  be  obvious  why  losses 
have  to  be  avoided  as  soon  as  possible  in  the 
receiving  process,  why  preamplifiers  should 
be  placed  as  early  as  possible  in  the  receiving 
process,  and  why  a  preampUfier,  to  be 
useful,  has  to  be  a  very  low-noise  device. 

The  Receiving  Antenna 

From  the  foregoing,  it  would  seem  that 
the  minimura  requirement  for  a  receiving 
antenna  is  that  it  just  be  large  enough  to 
pick  up  enough  external  noise  to  exceed  the 
noise  generated  internally  in  the  receiving 
system.  Any  signal  could  be  received, then, 
since  any  signal  to  be  useful  anyway  must 
have  a  level  which  exceeds  the  external  noise 
level.  This  idea  is  basically  correct.  What, 
then,  is  the  value  of  beams  and  other  very 
directive  antennas  for  receiving  purposes? 

A  beam  may  have  a  transmitting  gain  of 
several  decibels  or  more  but  it  is  still  a 
passive  device  and,  as  such,  cannot  ampHfy 
any  signal.  It  cannot  produce  a  gain  for 
receiving  purposes  in  the  sense  that  it  ampli- 
fies a  received  signal.  What  a  beam  or  other 
directive  antenna  can  do  is  illustrated  in  Fig. 
3-  The  omnidirectional  antenna  picks  up 
both  noise  and  signals  from  all  directions. 
The  directive  antenna  picks  up  signals  from 
one  direction  but,  more  importantly,  also 
only  noise  from  one  direction.  The  signal- 
to-noise  ratio  at  the  antenna  terminals  is 
enhanced  in  the  sense  that  the  total  noise 
pickup  of  the  antennas  has  been  reduced. 

It  should  be  noted  that  the  terms  "gain'* 
and   '^directivity*'  are  related  but  have  dif- 
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Fig.  3,  The  value  of  antenna  directivity  (B)  for 
receiving  purposes  over  an  omnidirectional  re- 
sponse (A)  is  that  noise  coming  from  directions 
other  than  that  where  a  demed  signal  originates  is 
di^riminated  against ^ 
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ferent  definitions.  Both  can  be  expressed  in 
terms  of  decibels  and  for  some  antennas, 
theij  value  is  the  same.  A  large  beam  has  gain 
for  transmitting  purposes  and  also  exhibits 
usually  an  equal  amount  of  directivity  for 
receiving  purposes,  A  very  small  antenna  can 
still  have  directivity  (a  loop,  for  instance) 
but  absolutely  no  gain. 

If  a  very  small  antenna  can  exhibit  the 
same  directivity  for  receiving  purposes  as  a 
large  antenna^  the  question  naturally  arises 
as  to  why  a  small  antenna  should  not  be 
used  instead  for  receiving  purposes.  Then,  if 
one  could  only  erect  a  modest  type  of 
transmitting  antenna,  it  still  would  be  pos- 
sible to  have  a  very  effective  receiving 
antenna.  The  situation  becomes  even  more 
intriguing  when  one  considers  that,  theoreti- 
cally at  least,  a  very  small  physical  antenna 
provides  the  same  amount  of  signal  pickup 
as  a  large  antenna.  The  amount  of  signal 
pickup  of  an  antenna  itself  is  not  a  direct 
function  of  its  physical  size.  The  advantage 
of  a  full-size  antenna  is  that  its  terminal 
impedance  is  such  that  it  matches  to  a 
transmission  hne  or  some  sort  of  simple 
coupling  circuit  and,  therefore,  an  efficient 
transfer  of  power  from  the  antenna  can  take 
place- 

The  recent  work  which  has  been  done  on 
miniature  or  ultrarainiature  antennas  has 
been  directed  toward  finding  an  efficient 
method  to  transfer  power  frorti  the  physi- 
cally small  antenna.  Transistor  stages  have 
been  used  as  a  coupling  device  instead  of 
tuned  circuits  to  match  the  highly  reactive 
terminal  impedance  of  an  antenna  very  short 
in  terms  of  wavelengths.  Another  approach 
has  simply  been  to  use  an  antenna  length 
just  long  enough  which  would  theoretically 
pick  up  enough  atmospheric  noise  to  be 
greater  than  the  internal  noise  level  in  a 
receiving  system.  Such  an  antenna  need  only 
be  a  few  inches  long,  for  instance,  at  almost 
any  frequency  above  the  medium-wave 
band.  The  antenna  is  fed  into  a  preampMfier 
stage  with  an  extremely  high  input  imped- 
ance so  that  the  antenna  is  not  ^'loaded 
down."  Whatever  approach  is  used,  however, 
the  factor  of  noise  still  enters  into  the 
picture  because  of  the  transistor  stage  used 
as  part  of  the  antenna  (whether  the  stage  is 
called  a  matching  stage  or  a  preamphfier), 


Active  antennas  do  work,  but  the  question 
of  whether  it  is  worthwhile  to  very  carefully 
construct  the  active  antenna  using  very  low 
noise  components,  or  simply  to  try  to  make 
a  conventional  antenna  form  electrically 
larger  (perhaps  by  loading  techniques)  is  a 
moot  one.  After  all,  there  are  very  few 
situations  where  one  cannot  put  up  some 
sort  of  antenna  that  is  more  than  a  few 
inches  long.    " 

Noise  Tests 

Even  with  just  some  understanding  of  the 
role  that  noise  plays  in  a  receiving  system, 
one  can  make  some  subjective  analysis  of 
what  effect  various  components  have  upon  a 
system.  For  instance,  if  the  terminals  of  a 
receiver  are  resistor-load  terminated,  the 
antenna  peaking  control  should  produce  a 
distinct  increase  in  noise  level  at  some  point- 
With  a  terminated  transmission  line  added  to 
the  receiver,  the  same  peaking  action  should 
occur  and  the  noise  level  output  should  be 
the  same  or  slightly  greater  than  before.  If  a 
preamplifier  is  used  and  its  input  terminated^ 
the  noise  level  should  not  increase  if  the 
receiver  gain  is  adjusted  to  compensate  for 
the  gain  of  the  preamplifier. 

The  best  way,  of  course,  to  check  the 
effectiveness  of  a  preampHfier,  or  any  similar 
device  added  ahead  of  a  receiver  which  is 
supposed  to  improve  its  performance,  is  an 
actual  reception  test.  If  the  preamplifer  is 
switched  in  and  out  and  a  very  weak  signal 
can  be  heard  with  the  preampUfer  that  could 
not  be  heard  without  it,  you  can  be  sure  that 
the  preamplifier  has  value.  Note,  however, 
that  if  a  signal  that  can  be  received  without 
the  preamplifier  simply  sounds  louder  with 
the  preampHfier  being  used,  this  does  not 
signify  anything  about  the  preamphfier  ex- 
cept that  it  produces  some  gain.  Antennas 
can  be  checked  against  each  other  by  being 
careful  to  keep  the  gains  in  a  receiving 
system  constant  and  noting  which  antenna, 
or  what  modifications  to  one  antenna  pro- 
duce the  best  signal-to-noise  level  at  the 
output  of  a  receiver  regardless  of  how 
*'loud"  a  signal  may  sound.  If  the  signal-to- 
noise  ratio  is  the  best  possible,  "loudness" 
can  be  provided  at  any  point  in  the  receiving 
system  by  means  of  additional  gain. 
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132  to  174  MHz 

1  WATT  OUTPUT 

1/2  MICRO- VOLT  SENSITIVITY 

Size:  9.5"  x  5  J"  x  l.T' 

High  Performance,  completely  self- 
contained  two-way  FM  radio.  Com- 
pact, lightweight,  easily  operated 
and  hand-carried.  Housed  in  high- 
impact  2-section  case.  All  external 
hardware  polished  stainless  steeL 

Includes  rechargeable  nickel  cadmium 
battery  pack  and  charger 

$  148  00 

(Crystals  &  tutlrng,  add  $50) 

Lots  of  5  less  10%  ,  .  ,  ea.  $133;20 
Lots  of  10  less  15%    ..ea.  $125,80 
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each- 
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A  The  Novice  Class  Li- 
cense Study  Guide  has  not 
yet  been  publfshed  in  73  or 
in  any  other  magazrne. 
This  book  contains  all  the 
basic  technical  information 
need  to  pass  the  Novice 
License  with  flying  col- 
ors. ,  .and  IS  invaluable  as  a 
basic  text  for  understand- 
ing the  General  Class  Study 
Guide,  Profusely  illustrated 
and  so  cleariy  written  that 
just  reading  It  is  enough  to 
permit  most  applicants  to 
pass  their  exam.  $3.95 
value. 
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B  The  73  General  Class 
Study  Guide  has  helped 
thousands  to  easily  pass 
their  General  License  the 
first  time  through.  At  S9  a 
whack,  isn't  it  foolish  not 
to  hedge  your  bet  with  this 
comprehensive  and  simple 
book?  No  other  study 
guide  is  as  complete  or  a$ 
easy  to  read.  None.  A 
$4.95  value. 
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CLASS 

LICENSE 

STUDY 

GUIDE  I 


C  The  Advanced  Class 
Study  Guide  has  proven  to 
be  the  only  complete  text 
for  preparing  to  pass  the 
Advanced  Class  license 
exam.  Never  before  has 
radio  theory  been  made  so 
simple.  After  just  reading 
this  book  it  is  almost  im- 
possible to  fail  that  exam. 
And  remember  that  in  ad- 
dition to  the  trouble  of 
going  to  the  FCC  to  take 
that  exam,  there  is  a  little 
matter  of  $9  you  have  to 
ante  up.  Why  take  a  chance 
on     failing?     $5.95     value. 
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RADIO 

EXTRA 

CLASS 

UCEIVSE 

STUDY 

GUIDE 


O  The  Extra  Class  License 
Study  Guide  makes  all  that 
complicated  electronic  the- 
ory seem  simple,  A  little 
Study  with  this  book  and 
you  wilt  be  ready  to  face 
the  FCC  examiner  with 
*conf rdence.  A  $4.95  value! 
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E  The  73  DX 
handbook  has  every 
DX  aid  you  coufd 
hope  for.  *  .QSL 
Bureaus,  postage 
rates  worldwide, 
DXCC  and  WTW 
country  lists  and  re- 
cord pages^  maps  of 
many  areas  of  the 
world  with  prefixes, 
plus  a  complete 
walf-sized  world 
map  with  each 
book*  It  Is  profusely 
illustrated  with  pic- 
tures of  many  of  the 
top  DXers,  plus  art* 
ides  on  working  DX 
on  the  different 
bands.  There  are 
great  circle  bearing 
maps  and  charts, 
and  more.  .  .more 
.  .  .more* 


F  The  FM  Anth- 
ology has  reprints  of 
all  the  articles  and 
technical  data  from 
the  early  issues  of 
the  FM  Journal.  No 
FM  library  is  com- 
plete without  this 
data,  much  of  it  just 
not  available  else- 
where.  $5.95  value. 

G  The  BEST  of 
FM  is  a  compilation 
of  the  best  articles 
that  appeared  in  the 
FM  Journal  from 
March  1968  through 
June  1969,  the  last 
of  the  magazine. 
Read  the  extremely 
controversial  Chron- 
icles of  76.  Plus  do- 
zens of  technical 
and  circuit  articles 
available  nowhere 
else.  $4,95  value. 

H  Transistor  Pro- 
jects  for  the 
Amateur  is  cram- 
med with  over  40 
interesting  construc- 
tion projects  cover- 
ing receivers,  con- 
verters and  transmit- 
ters, many  in  the 
VHF  region.  If  you 
like  to  build  you 
will  blow  your  mind 
over  this  book. 


GET  ONE  BOOK  FREE  WITH  EACH  DIFFERENT  SUBSCRIPTION. 
GET  THREE  BOOKS  FREE  WITH  EACH  LIFE  SUBSCRIPTION. 

Accept  ONE  BOOK  FREE  with  our  compfinnents  for  each  different  $6  subscription  you  enter.  Free 
Gift  8ooks  can  be  sent  to  each  subscriber  or  to  the  donor.  One  gift  book  per  $6  subscription,  wherever 
they  go,  AH  subscriptions  will  be  entered  to  start  with  February  1972  unless  otherwise  noted.  On 
renewals  or  extensions  of  subscriptions  please  include  the  address  label  from  the  magazine  wrapper  or 
renewal  notice.  This  offer  good  in  North  America  only.  Foreign  readers  may  participate  by  adding  one 
extra  dollar  per  one  year  subscription. 

Offer  expires  May  31,  1972 

Please  enter  subscriptions 

for  the  following,  starting  with  the  February  1972  issue. 


J  Solld^tate  Pro- 
jects for  the  Experi- 
menter contains  over 
60  projects  taken 
from  the  pages  of  73 
Magazine.  Bui^d  a 
Six 'Meter  Fet  Con- 
verter, Or,  maybe  a 
ham  TV  receiver.  It's 
all  here,  $3.95  value. 

K  The  Fascinating 
World  of  Radio 
Communications  is 
an  introduction  to 
radio  cornmunica- 
tion.  This  book  gives 
you  some  of  the  his- 
tory  of  radio  com- 
munication and  an 
idea  of  what  you  can 
expect  from  your 
new  hobby.  $3,95 
value, 

L  IC  Projects  for 
Amateur  &  Experi- 
menter is  an  anthol- 
ogy of  IC  construc- 
tion projects  taken 
from  73  Maoazine. 
Edited  by  Wayne 
Green  it  s  a  must  for 
any  ham  library. 
$3^35vatue. 
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have  to  do  is  buy  a 
one  year  $6  subscription  to  73  and  you 
are  eligible  for  a  free  book  (postpaid)  of 
your  cTioice  or  a  set  of  back  issues  (FOB 
73  HO}.  You  say  you  want  two  books? 
Fine,  no  trouble  whatever,  just  buy  a  little 
old  pift  subscription  for  a  friend 
buddy  and  ask  us  to  send  you  the  bi 
back  issue  package. 

Can  you  buy  two  years  for  $12  and  get 
two  books?  No,  sorry  about  that,  but  the 
whole  purpose  of  this  unusuai  offer  is  to 
increase  the  circulation  of  73,  not  to  just 
give  away  a  few  thousand  books  free  of 
charge.  We  know  that  once  an  active 
amateur  starts  reading  73  he  has  a  hard 
time  ever  being  without  it  again  and  so, 
though  we  pay  dearly  for  that  first  sub- 
scription, we  eventually  make  it  up  conre 
renewal  time.  And  keep  in  mind  that  the 
more  subscribers  we  have  for  73  the  better 
magazine  we  can  give  you. 

Over  3000  great  articles  have  appeared 
in  our  back  issues  and  most  of  them  are 
just  as  good  today  as  the  day  they  were 
printed.  You  will  have  the  time  of  your 
life  reacting  all  those  wonderful  issues  you 
missed.  We  have  separated  the  back  issues 
into  three  packages.  issues  from 
1960  1964  (I),  1965  1967  (il),  and 
19681970  (III),  These  back  issue  bundles 
are  put  together  by  illiterate  apple  pickers 
borrowed  from  other  ham  magazine  staffs 
and  thus  there  is  no  possibility  of  our 
guaranteeing  any  particular  issue  in  your 
bundles.  .  you  take  pot  luck.  Due  to  the 
$12  value  that  we  are  making  available  in 
these  back  issue  packages  (12  different 
back  issues  in  each  package),  we  must  ask 
that  you  foot  the  shipping  charges.  Please 
include  $1  to  cover  handling  and  mailing 
of  these  great  big  packages  of  back  issues. 

If  you  prefer  that  we  send  a  book  or 
back  issues  to  your  buddy  along  with  his 
subscription,  just  indicate  this  on  the 
form. 
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The  Sewerpipe  Antenna 


The  perhaps  unfortunate  name  for  this 
otherwise  superb  antenna  derives  from 
the  fact  that  the  chromium-plated  brass 
tubing  used  as  a  matching  section  (normally 


obtained  along  with  some  funny  looks  from 
your  friendly  local  plumbing  supply  house) 
was  originally  manufactured  for  quite  anoth- 
er purpose. 
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Fig.  1.  Evolution  of  the  J  antenna. 
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It  all  starts  with  the  J  antenna,  the 
evaluation  of  which  is  illustrated  in  Fig,  1. 
The  J  consists  of  a  balanced  quarter-wave 
matching  stub  feeding  an  unbalanced  load  as 
shown  in  Fig.  1  (C).  But  since  balanced  stubs 
work  best  with  balanced  loads  as  in  Fig.  1 
(A),  some  means  of  compensation  must  be 
provided  to  make  the  J  workable. 

Because  of  the  unbalanced  load  on  the 
matching  section  of  a  J  antenna,  the  currents 
in  the  matching  section  are  no  longer  equal 
and  opposite,  so  the  matching  section  ra- 
diates also.  The  resulting  imbalance  also 
couples  rf  currents  to  the  supporting  struc- 
ture and  the  feedUne,  distorting  the  radia- 
tion pattern  and  making  the  antenna  diffi- 
uclt  to  match- 

The  step  from  the  J  to  the  sewerpipe 
arrangement  is  simple.  Use  an  unbalanced 
coaxial  matching  section  for  the  unbalanced 
half-wave  load.  Adjusting  the  antenna's  im- 
pedance to  50ri  is  easily  accompKshed  as 
shown  in  Fig,  2. 

Chrome-plated  brass  pipe  of  IV^in.  diam- 
eter is  recommended  for  the  matching  sec- 
tion. If  ordinary  brass  tubing  is  used,  then  a 
brass  plug  for  the  bottom  can  be  turned  to 
fit  the  tubing.  Mechanical  details  are  depend- 
ent upon  the  materials  available,  and  will  be 
left  to  the  ingenuity  of  the  builder.  Dimen- 
sions are  not  critical,  but  things  should  fit 
together  tightly.  The  inside  depth  of  the 
matching  section  should  be  about  19  inches. 
Keep  the  plastic  cap  (Fig.  2  (A))  thin  and 
use  low-loss  dielectric  material,  as  this  is  a 
tiigh  voltage  point.  The  internal  feed  assem- 
bly is  physically  similar  to  the  gamma  match 
used  for  unbalanced  feed  of  a  yagi  antenna 
tomitting  the  series  capacitor,  of  course),  A 
clamp  (Fig-  2  (B))  comples  the  connection 
from  the  off-center  coax  to  the  center 
cjonductor-  The  height  of  this  clamp  and  the 
center-to-center  spacing  of  the  off-center 
member  is  varied  to  obtain  a  perfect  match 
to  son. 

An  interesting  variation  on  the  original 
sewerpipe  antenna  was  developed  by  Prof, 
D.  K,  Reynolds  (K7DBA)  of  the  University 
3f  Washington.  A  different  feed  technique  is 
employed,  as  illustrated  in  Fig.  3;  the  result 
is  an  ideal  antenna  for  base  st^ion  use. 
Antennas  of  this  type  are  in  use  at  Byrd 
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Fig.  2.  The  sewerpipe  antenna. 

VLF  Substation,  Long  wire,  Antarctica, 
home  of  the  21 -mile  dipole.  There  they  use 
146.76  MHz  VHF/FM  for  both  on-site  and 
station-to-station  communications. 

Semigrid  coax  is  used,  and  the  6QQ 
section  is  made  By  removing  alternate  half- 
inch  sections  of  the  dielectric  inside  the  coax 
for  about  16  inches.  This  raises  the  charac- 
teristic impedance  from  50  to  about  6012. 
The  original  version  is  more  suitable  for 
mobile  use,  however,  because  of  its  greater 
rigidity  and  mechanical  strength, 
,  Patterns  taken  at  the  University's  antenna 
range  show  an  almost  perfect  free-space 
dipole  pattern.  The  measured  gain  over  an 
isotropic  antenna  was  L62  dB  as  compared 
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Fig,  4,  Reynolds  modified  sewerpipe  antenna. 
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Fig,  3.  Plug  details. 


with  the  theoretical  value  of  1.64  dB  fox  an 
ideal  dipole  antenna.  These  antennas  are 
unbelievably  well  decoupled  from  their  sup- 
porting structure  and  are  therefore  a  breeze 
to  match.  The  only  significant  current  is  on 
the  antenna  itself. 


Since  no  claim  is  made  for  extra  gain, 
then  where  is  the  claimed  improvement  over 
other  antennas?  Basically,  it  is  in  the  re- 
duced angle  of  radiation.  Practically  speak- 
ing, most  mobile  antennas  at  two  meters  — 
whether  Va  or  5/8  wavelength  -  have  about 
the  same  gain  toward  the  horizon;  moreover, 
they  all  suffer  to  some  ^xt^nt  finite  ground- 
plane  effects,  which  act  to  lift  the  angle  of 
maximum  radiation  intensity  above  the  hori- 
zion.  Thus  the  secret  of  the  sewerpipe 
antenna's  performance  is  its  straight-out 
angle  of  radiation. 

If  you  hve  in  an  area  well  covered  by  an 
accessible  repeater  and  don't  stray  much,  the 
quarter-wave  whip  may  be  just  right  for  you. 
But  if  you  need  long-range  capability  for 
your  mobile,  give  the  sewerpipe  a  try.  They 
have  been  widely  used  in  the  Pacific  North- 
west since  1 961.  The  sewerpipe  is  ignored  by 
all  CB'ers  (unlike  a  5/8-wave  whip),  but 
seems  to  disturb  the  7 5 -meter  mobile  opera- 
tors for  some  reason.  Could  be  they  think 
it's  a  new  chrome-plated  loading  coil. 
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PICKERING 

KEYBOARD 

KEYER 


I  had  the  Pickering  Keyboard  Keyer  on 
my  operating  desk  when  an  RTTY  friend 
came  in,  **DQn't  you  have  to  push  FIGS  to 
get  numbers  and  punctuation  and  then 
LTRS  to  unshift?"  he  asked,  forgetting  that 
I  didn't  even  own  a  printing  unit,  *'No/'  I 
said,  "this  is  for  CW/'  "Then  how  do  you 
send  the  dits  and  dahs?" 

The  Pickering  Keyer  is  a  fascinating  unit 
that  eliminates  the  mental  gymnastics  of 
translating  letters  into  Morse  code  sounds. 
Lightly  touching  any  of  the  glare-free  but- 
tons, even  for  an  instant,  will  produce  the 
Morse  representation  of  the  character.  All 
letters,  numbers,  punctuation,  and  ham  pro- 
cedure signs  (AR,  BT,  SK  .  -  .  )  are  self-com- 
pleting once  they  have  begun.  For  example , 
to  send  CQ,  just  touch  C  and  then  Q, 
Unfortunately,  there  is  no  memory  for 
letters  as  there  is  for  a  dit  or  dah  in 
conventional  keyers.  While  the  C  is  playing, 
the  Q  should  be  held  down.  This  Keyer  will 
complete  the  C,  insert  the  correct  between- 
letters  space,  and  then  it  will  send  the  Q. 
Longer  words  can  be  sent  by  touching  the 
first  letter  and  while  it  is  being  sent,  hold  the 
second.  Once  the  second  has  begun,  move 
your  finger  to  the  third  and  hold  until  it 
begins,  and  so  on.  Letter  spacing  is  auto- 
matic: word  spacing  is  up  to  the  sender. 

Obviously  it   is  necessary   to  be  familiar 


with  a  typewriter  keyboard  and  a  knowledge 
of  touch  typing  is  an  asset.  Knowledge  of 
CW  is  still  necessary  to  know  when  to  move 
fingers  from  letter  to  letter.  Since  some 
letters  are  shorter  than  others,  at  higher 
speeds  you  have  to  be  quick.  The  speed  is 
adjustable  by  a  front  panel  control  from 
about  twelve  to  seventy  words  per  minute. 
Slower  speeds  are  possible  by  increasing 
letter  and  word  spacing.  The  dit  length  can 
be  varied  by  the  weight  control.  Some 
keyers  are  pre -adjusted  for  weight,  but  being 
able  to  adjust  it  is  an  advantage  because 
copying  ability  can  change  with  dit  length, 
depending  upon  the  rate  at  which  CW  is 
being  sent.  The  letters  will  be  sent  in  perfect 
form. 

How  easy  is  it  to  use?  Very.  First,  plug 
the  unit  in  and  hook  up  a  loudspeaker  or 
headphones  to  the  appropriate  jacks  on  the 
rear  panel.  Turn  the  KB-l  on  and  press  a  few 
buttons  to  get  the  feeL  Very  little  pressure  is 
required  to  activate  the  IC  logic  systems  to 
send  letters.  The  keys  have  a  barely  percep- 
tible movement  and  this  makes  rapid  finger 
placement  possible.  The  monitor  produces  a 
low  pitch  tone  that  is  easy  to  hear  above 
background  noises  without  blotting  them 
out.  The  volume  level  is  an  adjustment  on 
the  front  panel.  After  practicing  for  several 
hours  it   becomes  second  nature  to  push  a 
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CRYSTAL  BARGAINS 


Depend  on  .  .  . 

We  supply  crystals  from 
16  KHz  to  100  MHz  in 
many  types  of  holders. 
Over  6  million  crystals 
in  stock.  We  manufac- 
ture crystals  for  almost 
all  model  SCANNERS, 
MONITORS,  2-WAY 
RADIO,  REPEATERS,  ETC. 
Inquire  about  special 
quantity  prices.  Order 
direct  with  check  or 
money  order. 

For  first  class  mail  ^dd  150  per 
crystal. .for  airniaii    add  200  ea. 


DIVISION  OF  BOB 

WHAN  &  SON 
ELECTRONICS.  INC. 

2400  Crystal  Dr. 

Fort  Myers 

Florida  33901 

(813)  936^2397 

Send  IOC  for  new 

catalog  with 

oscillator  circuits 

and  lists  of 

thousands  of 

frequencies  in 

stock, 


SPECIALS  I   CRYSTALS   FOR: 

Frequency  Standards 

too   KHz   (HC13/U) 

1000   KHz   iHC6/U) 
Ainiost  Ail   CB   Sets,   Trans,   or  Rec. 

(CB   Synthesizer  Crystal   on  request) 
Any  Amateur   Band  in   FT"243 

(Except  80  meters)  4 

80   Meter  Range  in   FT*243 
Color  TV  3579.545  KHz  (wire  leads) 

4 


S4.50 
4,50 
2.60 

1.50 

for  6.00 

2.50 

L6D 

for  5,00 


CAMP  ALBERT  BUTLER  RADIO  SESSION 

13th  year  -  July  29  -  Aug.  12th 

Courses  Taught:  General  Theory  and  Code 

Advanced  Theory  and  Code 
Amateur  Extra  Theory  and  Cod<s 

Golf  privileges  at  New  River  Country  Club;  also  fishing 

TRULY  A  VACATION  WITH  A  PURPOSE!!! 

People  attended  from  the  following  states  and  areas: 

North  CaxoUna,^  South  Carolina,  Missouri,  Tennes- 
see, Utah,,  Flonda.  Oklahoma,  West  Vir|dnia,  Ala- 
bama, New  Hampshire t  Iowa,  District  of  Columbia, 
Vermont  J  Arizona,  Indiana,  Ohio,  New  Jersey, 
New  York,  Massachusetts,  Maryland,  Vkginla,  Illin- 
ois, Michigan,  Georgia,  Kansas,  Mississippi,  Nebras- 
ka, Maine,  iCentucky,  California,  New  Mexico, 
Arkansas,  Texas,  Wisconsin,  Louisiana,  Oregon, 
Connecticut,  Minnesota,  Pennsylvania. 

OUT  OF  STATE: 
Puerto  Rico;  Saskatchewan,  Canada;  Ontario,  Can- 
ada;  Quebec^    Canada;    Granada,    Spain:   London, 
E^igland;    Geneim^   Switzerland i    Netherland,    An- 
tllles;  St.  Croix,  Virgin  IsJands 


fc.L.  Peters,  K4DNJ,  General  Secretary 

I  Gilvin  Roth  Y.MX.A.,  Elkin,  North  Carolina 


"1 


I  Please  send  me  the  Booklet  and  Apjplication  Blank      | 
I  for  the  Camp  Albert  Butler  Radio  Session^  i 


amd. 


I 

In 

I 
I 

I  City/State/Zip. 


^"^*"^i^ 


Call 


H 


LC 


Address 


— I 


button  and  to  hear  the  correct  letter  emerge 
from  the  monitor.  Finger  placement,  even 
for  a  hunt-and-peck  typist,  becomes  easy 
and  rhythmic.  Adjustment  of  the  keyer 
speed  to  a  comfortable  rate  coupled  with  a 
relaxed  typing  speed  still  allows  the  hunt- 
and-pecker  to  send  perfect  CW  at  speeds  up 
to  twenty  words  per  minute.  The  Pickering 
is  heavily  weighted  and  it  will  not  slide 
across  the  operating  desk.  You  could  even 
use  it  sitting  upon  your  lap  if  you  wished  to 
use  CW  while  mobile. 

After  becoming  accustomed  to  hearing  a 
complete  letter  in  Morse  when  moving  one 
finger  a  fraction  of  an  inch,  [  tried  the  unit 
on  the  air.  I  told  my  contacts  what  kind  of 
keyer  I  was  using  and  comments  included, 

That's    cheating"  .  .  .  "Sounds    clean"  •  .  . 

Pretty  good."  Sending  became  effortless. 
The  hand  rhythm  developed  quickly  and 
smoothly  and  the  letters  flowed  out  as  I 
thought  of  them.  It  was  a  BPLer's  dream. 

The  unit  is  ideal  for  code  practice  ses- 
sions, as  we  use  it  here  at  73,  It  is  easy  to 
pick  the  unit  up  and  carry  it  to  classes,  and 
even  a  beginner  can  send  perfect  code 
without  even  knowing  it.  This  new  dimen- 
sion to  learning  also  allows  the  sender  to 
learn  characters  and  spacing.  The  speed  can 
be  adjusted  to  a  moderately  high  rate  and 
long  spaces  can  be  inserted  to  give  the 
impression  of  slower  speed.  This,  inciden- 
tally, is  the  newly  approved  method  of 
teaching  CW:  fast  letters  with  long  space.  It 
allows  the  listener  to  adjust  to  the  concept 
of  shorter  letter  timing,  just  like  he  will  get 
in  actual  copy  off  the  aii:. 

To  hook  it  up  to  your  rig  requires  looking 
at  the  transmitter's  schematic.  You  must 
determine  the  voltage  across  the  key,  posi- 
tive or  negative,  in  order  to  connect  the 
cable  to  the  correct  keyed  output.  This 
protection  is  necessary  to  protect  the  inte- 
grated circuits  that  make  up  the  circuitry.  If 
you  make  a  mistake,  no  damage  occurs. 

For  the  ham  who  takes  Morse  code 
seriously  or  for  the  professional  code  prac- 
tice instructor,  the  Pickering  KB-l  Keyboard 
Keyer  is  an  indispensable  tool  for  perfect 
CW,  True  perfection  costs  only  $265  from 
the   Pickering   Radio    Company,   P,0.    Box 

29,  Portsmouth  RI  02871 . 
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arm 

COMMUNICATIONS 


RCA  Model  CMUE  15  450  MHz  Mobile 
1 5  Watt  T-Power  with  accessories  , 

KAAR  Model  DT  76 150  MHz  Mobile 
120  Watt  Output  capable  of  six  fre- 
quency operation.  NEW. 

As  Is,  Less  accessories $179 


I 


Six  frequency  kit 


■    ■    a    alpJSI 


WRITE  FOR  FREE  CATALOG 


Mann  Guarantee 

Alortey  refunded  without  question  if  equip- 
ment IS  returned  wrthin  seven  days  from 
shrpmeni,  undamaged,  freight  prepaid. 


Conditions  of  Sale 

Unless  otherwise  specified,  equtpment  is 
used,  and  is  soJd  as-is.  All  itenns  shipped 
FOB  Tarzana.  Californii.  Crystals,  ovens* 
antennas  not  included  unless  specificaOy 
stated  in  catalog.  All  equipment  is  sold  on 
a  fifst-come,  first- served  basis* 


ann  communications 


18669  Ventura  Blvd. 

Box  138  Tarzana,  CA  91356 

(213)  342-8297 


2837  North  24th  Street 
Phoenix,  Ariz  85008 
(602)  955-4570 
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GET  THE  BIRD  FROM  HAMTRONICS 

We  have  a  complete  stock  of  all  Bird  wattmeters 

and  slugs  on  hand  .  .  .  immediate  delivery.  Order  a 
new  BIRD  Ham-mate  wattmeter  for  only  $79,  but 
please  specify  if  you  want  the  200/1 000  watt  model 
or  the  200/2000  watt  model. 


Oh  no  you  don't! 
Get  your  own  BIRD! 

Come  to  HAMTRONICS 
and  see  the  largest 
stock  of  new  and 
used  ham  gear  on 
the  East  Coast. 


P.S.  -  We 

will  trade  any 

kind  of  electronic  gear 

Credit  cards  honored  — 
Maslercharge,  Bank  AmericaTd, 
PNB,  GEC,  etc. 
We  ship  anywhere  in  USA 
via  UPS -NO  CHARGE 
TO  YOU 


THE  HAMTRONICS  EXCHANGE  PROGRAM 

We  will  exchange  Bird  wattmeter  slugs  {in  good 
shape)  bought  from  Hamtronics  for  any  other  slug 
that  you  may  need  in  the  future  — no  charget 
Your  wattmeter  can   never  be  outdated. 


2  METER 

ANTENNAS 

Complete  stock  of  FM 
Antennas  for  base  or 
mobile 

Large    drfve-in     on    the 
premises  for   immediate 
instatfation  or  service 
Complete  line  of  Motor- 
ola  H.E.P-  transistors  at 
all  times 


CORPORATION 


4033  BROWNSVILLE  RD.,  TREVOSE,  PA.  19047 


•  Over  $5,000  crystal  inventory,  all  standard  frequencies  in  stock. 

•  Complete  lab  set-up,  Cushman  E-3  counter  and  deviation  scope. 

•  Every  set  sold  checked  out  by  our  FM  experts. 

•  Put  precisely  on  your  frequency  before  shipping  to  you  at  no  charge. 

MAKE  A  DEPOSIT  IN  THE  HAMTRONICS  CRYSTAL  BANK 

If  you  buy  an  FM  crystal  from  Hamtronics  you  can,  at  any  time,  swap  it  for  another  channel  for  no 
charge  (if  the  original  crystal  is  St  Ml  in  good  shape).  No  more  worry  about  repeaters  changing 
channels  —  no  more  extra  crystals  sitting  around  if  you  move  to  a  new  area  —  Hamtronics  will  keep 
you  on  frequency.  When  you  buy  your  FM  crystals  from  Hamtronics  you  have  our  crystal  bank  at 
your  disposal. 


WE  CARRY 
STANDARD 

GALAXY 

REGENCY 

DYCOMM 

DRAKE 

CUSH  CRAFT 

HY-GAIN 

ANTENNA  SPECIALISTS 

SONAR 

MOSLEY 

ROHN  TOWERS 


DRAKE 

MODEL 

TR-22 


2 


meter 


TruisceJver 


EW  2  METER  FM  TRANSCEIVER 


Model  SRC- 146 


$279 


RECEIVE   ANY   FREQUENCY  IN  THE  2M  BAND 
146-147  MHz)  WITH  2  SIMPLE  SETTINGS 

ON  THE  NEW  CLEGG 
FM  27A  MOBILE 


by 

STANDARD 

COMMUNICATIONS 


OIVIStON 


Stop  in  and  browse  at  FM  HEADQUARTERS.  Free  coffee  and  donuts.  FREE  -  for  your 
use  —  Frequency  Counter  in  our  showroom  window  runs  24  hours  a  day.  Pull  up  in  front 
and  check  your  own  frequency. 


(215)3571400 


PHONES 


(215)  757-5300 


John  G.  Oehlenschlager  K9M0C 
394'D  RickBtts  Road 
Monterey  CA  93940 


SOLID  STATE 

CARRIER  OPERATED 
RELAY 


Tere  is  a  very  versatile  carrier  operated 
relay  whtch  is  adaptable  to  many 
supply  voltages  and  can  be  used  with  either 
tube  or  solid  state  receivers.  The  circuit  as 
shown  operates  on  the  standard  24V  control 
voltage. 


V  IN 


^— o oj 


RELAY 


<^  +  24V 


02 
2N34C)4 


■O  GROUND 


The  first  transistor  stage  utilizes  a  MOS- 
FET  with  an  extremely  high  input  im- 
pedance. This  feature  allows  connection  to 
nearly  any  receiver  with  a  minimum  of 
loading.  A  negative  going  voltage  of  more 
than  -3V  is  required  to  activate  the  COR. 
This  voltage  can  normally  be  obtained  from 
within  the  receiver  squelch  circuitry.  With 
no  received  signal  Vm  should  be  approxi- 
matelv  OV. 

Ri  and  R2  are  chosen  so  that  the  gate  to 
source  voltage  (Vgs)  is  at  least  -3V  with  a 
received  signal.  But  not  more  than  -6V.  For 
Vin  in  the  range  -3  to  -6V  R2  may  be 
eliminated.  Typical  values  are  in  the  range 
1-10  MO.  Oi  is  conducting  sufficiently 
during  no-signal  conditions  to  prevent  suffi- 
cient base  current  from  turning  Q2  on.  When 
a  signal  is  received  Qi  is  cut  off  driving  the 


drain  potential  up  and  the  base  of  Q2 
receives  adequate  current  to  saturate,  caus- 
ing the  relay  to  be  activated.  Q2  is  a 
standard  NPN  bipolar  transistor  with  a  high 
hpE  (dc  beta).  R3  and  R5  are  used  to  limit 
Vns  to+15V: 

For  12V  operation,  R3  and  R5  are 
eliminated,  Re  is  reduced  to  5.6K  and  a  1 2V 
relay  is  used. 

With  the  addition  of  only  4  components 
the  COR  can  be  given  a  variable  release  (hold 
timer)  function-  Shown  schematically  below 
the  relay  can  be  set  to  provide  up  to  30 
seconds  or  more  of  hold  time  after  the 
carrier  has  disappeared. 


Di  and  D2  are  50  PIV  100AM  diodes.  The 
hold  time  is  determined  by  the  RC  product. 
Typically,  the  C  of  200  fiF  and  R  of  5K  the 
hold  time  was  1 0  seconds.  Values  will  differ 
from  transistor  to  transistor  and  should  be 
determined  experimentally. 

This  solid  state  COR  should  provide  you 
with  a  low  power  (.4W  max)  yet  flexible 
device  for  your  repeater  or  other  carrier 
signaling  functions. 
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CIRCUITS.  CIRCUITS.  CIRCUITS. 

The  following  circuits  have  appeared  in  the  referenced  books,  magazines,  application  notes,  etc^ 
While  we  try  to  reproduce  all  of  the  information  that  should  be  needed  by  an  experienced  constructor, 
readers  may  want  to  avail  themselves  of  the  original  sources  for  peace  of  mind. 

Readers  are  requested  to  pass  along  any  interesting  circuits  that  they  discover  in  sources  other  than 
U,S,  ham  magazines.  Circuits  should  be  oriented  toward  amateur  radio  and  experimentation  rather 
than  industrial  or  computer  technology.  Submit  circuit  with  all  parts  values  on  it,  a  very  brief 
explanation  of  the  circuit  and  any  additional  parts  information  required,  give  the  source  and  a  note  of 
permission  to  reprint  from  the  copyright  holder,  if  any,  and  the  reward  for  a  published  circuit  will  be  a 
choice  of  a  73  book^  Send  your  circuits  to  73  Circuits  Page,  73  Magazine,  Peterborough  NH  03458. 


+21  VDC 


SENSITIVITY  FOR 

Po 
mV 

CI 

C2 

Rf 
k  OHMS 

R2 
OHMS 

R3 
OHMS 

OHMS 

w 

560 

0 

0 

10 

LOK 

B2 

ao 

4.0 

15 

100 

too 

5« 

roo 

2.2K 

B.0 

4.0 

eso 

0 

0 

ID 

lOK 

82     1 

16 

2,5 

IT 

100 

100 

51 

lOO 

2.2K 

16 

2.5 

Atterriata   connection  to   permit  connecting   speaker  to 
ground  instead  of  to  V    : 


v+ 


IK 


t.O  pF 


C3 


R4 
JOK 


TO  PIN  5 


^( 


500  kF 


6 

TO  PIN  3 


Motorola  Functional  Circuit  MFC9000^  in  a  typical  application.  This  solid-state  device  is  a  4-watt 
audio  amplifier  designed  to  provide  the  complete  audio  system  in  TV,  radio  and  hi-fi  equipment. 
Circuit  courtesy  Motorola  MFC  Handbook, 


9  VDC 


0  4- 


DI-D4      200V,  I A 
Tl  -  6,3  VAC,  lA 


f 


120 
VAC 

60  Hz 


+  I0VO- 


m 

■AAAr 


'OFF' 


5.aK 

*0N"     CONTROL 
VOLTAGE 
-O — = 


MJE340 


i 


Kt-f>OTTER  a  BRUMFIELD 
NO.  KA5A6 


Regulated  SV  power  supply  for  ICs,  by  VE7BWF, 
reprinted  from  "Zero  Beat/*  published  by  the 
Victoria  Short  Wave  CJufa,  Victoria  ^  British 
Columbia, 


Electronic  control  of  an  ac  relay  with  Je^s  tiian  2 
mA  current  required  to  operate.  Circuit  courtesy 
Motorola  Semiconductor  Power  Circuits  Hand- 
book, 
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v+ 


IOOji. 


MJE520 

Of   €<JUIV 


10  ^f 


ig  20    QB 


20  pF 


MJE370 
or  equiv 


/77 


iOOK 


1 


250  jjF 


•^  rv 


e^ 


ffi 


i 


Typical  application  and  tost  circuit  (10-watt  amplifier)  using  a  Motoroia  MCF8020  class  B  audio  driver 
silicon  monolithic  functional  circuiL  The  MFC  is  designed  as  a  preamplifier  and  driver  circuit  for 
complementary  output  transistors  and  will  drive  up  to  15  watts  output  (4  ohm  load),  A'^Dlication 
circuit  courtesy  of  Motorola  Functional  Circuits  Handbook, 


10  pF 
IWPUT@-4|- 


■0+25V 


35K  ^35K 

ZN54S6  4^(— I      2H54m  j 1^ ©OUTPUT 


2 


Low  frequency  preamp  1  Hz  to  SO  kHZf  voltage 
gain  400 ^  eKtremely  low  noise ^  all  capacitances  in 
IdF,  all  resistors  HW,  transistors  2N54S6.  Circuit 
thanks  to  WA3EEC. 


w 


EXTERNAL 
ANTENNA 


EXTERNAL 
/77     GROUND 


Z30K 
NPN 


gnalL  Vli^ 


DIODE  I  IOOK 


■0'^' 


HEADPHONE 
£000  Jk 


.0!      \ 


9  VDC 


One-transistor  radio.  Works  on  local  broadcast 
stations.  Amuse  the  Jr,  op.  Circuit  courtesy 
Calectro  Handbook,  LI  is  a  ferrite  variable  antenna 
coil  (Calectro  Dl-841),  Dl  is  and  signal  diode 
(Calectro  K4-550)^ 


01- VHF  PNP  (GE-9,  ESI&,  tie) 

M  -MAY  BE  NEEDED  IF  TRIMMER  WILL  NOT  ZERQ-ffEAT. 
ADD  IN  50  pF  STEPS. 


Two  meter  crystal  oscillator.  The  transmitter 
crystal  is  used,  the  netting  capacitor  is  adjusted  so 
that  the  crystsd  is  zero-beat  with  someone  who  is 
considered  as  being  on  frequency.  Then  the  o^il- 
lator  may  be  used  to  align  a  receiver.  Since  the 
output  is  so  high  (measured  18  volts  peak  to  peak 
across  the  choke),  it  must  be  loose  coupled  to  the 
receiver.  This  is  done  by  winding  two  turns  around 
the  choke.  One  end  of  the  winding  is  connected  to 
the  connector;  the  other  end  is  cormected  to  a  SI 
ohm  resistor^  which  is  then  connected  to  ground. 
This  circuit  is  very  active  and  will  handle  crystals 
from  2  MHz  to  30  MHz.  (Thanks  to  VE7AZH.) 
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+12  VDCO 


+«00  VDC 
ZSO  mA 


+300  VDC 
250  mA 


CI -290  pF,  KKJV 

C2-  lO  uF,  25V 

C3,C4- 40  >iFp  490V 

CS-IOOjjF,  490V 

Dl,  02,  03,  04- HEP  I60 

FI-30A 

KI-J2V  DC  AUTOMOTIVE  HORN  fCLAY. 

LHK>H,  250  fiU 

01,  Q2-HeP  233  TRANSISTORS 

MOUNTED  ON  H£AT  Si«CS, 
TI-THiAO  TY»4 


Mobile  transceiver  power  supply  (from  The  Keyer  Ventura  County  ARC).  12V  in,  600V  @  250  mA 
and  300V  @  250  mA  out  Mount  tran^stors  on  heatsinks. 


INDEPENDENT  RECEIVER 
TUNING 
FOR  TRANSCEIVER       • 


Did  you  ever  wish  you  could  tune  the  receiver 
section  of  your  transceiver  without  changing  the 
transmitter  frequency?  Sure  would  be  nice  on  CW 
for  setting  the  tone  of  the  station  you  are  working, 
or  for  SSB  roundtables  where  everyone  never 
seems  to  be  on  the  same  frequency.  It  is  extremely 
simple  to  do  if  you  have  an  extra  set  of  contacts  on 
your  TR  relay  in  the  transceiver,  or  room  for 
another  relay.  Stability  is  not  affected;  however i 
the  vfo  must  be  recalibrated.  Such  a  device  has 
been  in  use  here  for  about  three  years^  and  I  would 
be  lost  without  it 

Referring  to  the  drawing,  CRl  is  a  Varicap 
Diode  Motorola  MV1642  or  Hughes  1M954.  It 
changes  capacity  as  the  voltage  to  it  is  varied 
(working  like  a  variable  capacitor).  When  trans- 
mitting, the  diode  is  given  a  steady  voltage  from 
tiie  voltage  divider  Rl,  R2,  R3,  R4.  When  in 
receive,  the  potentiometer  R5  is  supplying  the 
voltage  to  the  varicap.  With  R5  in  the  center  of  its 
range,  the  control  voltage  Is  about  the  same  as  in 
transmit,  so  there  wHl  be  no  offset.  Moving  H5 
above  or  below  center  will  tune  the  receiver  plus  or 
minus  from  the  transmitter  frequency.  Switch  SI 
bypasses  the  offset  control  and  allows  normal 
transceiver  operation. 

CI,  C2,  RFCl,  and  CRl  should  be  mounted 
mside  the  vfo  enclosure.  The  other  components 
can  be  anywhere,  including  a  separate  box  outside 
the  transceiver.  Recalibrate  the  vfo  with  the  switch 
in  the  off  position.  As  shown,  the  offset  is  about  2 
kHz.  If  you  want  more  offset  control  change  C2  to 
JOpF. 

1  hope  receiver  offset  will  increase  your  operat- 
ing enjoyment  as  much  as  it  has  mine.  Cost  is  $6  or 
$7  if  all  parts  are  new. 

, .  ,  W2FBF 

Circuit  courtesy  WCRA  SCOPE, 


+190  VDC 
REIi 


WO&iCLOSum 


J 


5pf 

\|1JIL  TO 

^ '       TUNED 
CKT 

cm 


fNR/r 


ICI-HEPS90 

LI,  L2-  (jRlD  DIP  TO  50.29  MHi 


meter  pre-amp  witii  30  dB  of  signal  gain  and 
600  kHz  bandwidth.  The  input  and  output  imped- 
ances are  matched.  AGC  may  be  added  to  pin  5. 
For  FM  use  €iip  the  coils  to  52.5  MHz.  Circuit  from 
Motorola  HMA*36,  Radio  Amateur's  IC  Projects, 
available  free  from  Motorola,  DepL  73,  Box 
20924,  Phoenix  AZ  85034. 
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BRAND  N€W  FREQSHIFT  TTY  MONITOR: 
NAVY  OCT'3:  FM  Receiver  type,  freq  range  I  lo  36  MHz 
m  4  band*,  cont,  lunmB,  Crystal  C4hb,  Reads  tip  to  1500  Hz 
deviatinn  an  built-in  VTVM.  Cost  $1100.00  eachf  In 
unein'l  bot»  with  mstruct,  book  4  eord.  fob  Manpo^  Cjl, 
Shp6  wi  no  lbs ..,,.,  ^  ,  , ,49,50 


HIGH-SENSITIVriY  WIDE  BAND  RECEIVER 

COMMUNICATIONS  •BUG  DETECTION 
•SPECTRUM  STUDIES 
38-1000  MH?  AN/ALR  5:  Constats  of  brand  new  tuner/ 
ronv^erter  CV-253/ALR  in  originaJ  factory  pack  and  an  pxc. 
used,  checked  OK  fc  grtd  main  receiver  R-444  modified  for 
120  V.  50/60  hz.  The  tuner  covers  the  range  in  4  bands; 
each  band  ha*  iU  own  Type  N  Ant.  input.  Packed  with  each 
tuner  IS  the  factory  in^ec to r*s  checkout  sheet.  The  one  we 
opened^ showed  SENSITIVITY:  l.l  uv  at  38.4  mhz,  0.9  at 
133  mhz,  b  ni  538  mh^,  4*/»  at  778  mhz.  7  at  1  ghi.  The 
receiver  is  actually  a  30  mhz  IF  ampl.  with  all  that  foUows, 
including  a  diode  meter  for  relative  signal  strengths;  an 
atten.  cahbrated  in  6  db  steps  to  —74  do.  foUowed  by  an 
AVC  position;  Pan..  Video  &  AF  outpyts;  switch  select  para 
of  ±200  khz  or  ±2  mhz;  and  SELECT  AM  or  FMI  *tth 
Handbook  it  pwr.  mput  plug,  all  only      375.00 


VVe  have  SP-600  JX,  R390,  WRR  2  Receivers.  Ask! 


REGUL.  PWR  SPL  Y  FOR  COMMAND,  LM,  ETC, 

PP-106/U:  Metered.  Knob^^iusiable  90*270  v  up  to  80  ma 
dc-  also  select  an  AC  of  6,3  v  &A,  or  12.6  v  i"/^  A  or  28  v 
2^  A,  With  matinf  output  plug  St  all  tech.  cata.  Shp|.  wt. 

BARGAINSWHICH  THE  ABOVE  WILL  POWER: 

LM-{*)  Freq.  Meter:  125—20  MHz,  .01%.  CW  or  AM,  with 
serial*matched  cajib*  book,  tech,  data,  mating  plug*  Shipping 

wt.  16  lbs    ,  _ , 57  SO 

TS  323  Freq.  Meter"  20-480  mhz.  001%    [][  169^80 

R  23  A/ARC5  Command  Q-5*er  l&O— SSOKHx,  exc.  cond  16.95 
A.R.C.R22Commandrcvi  &40- 1600  KHz,  exc.cond  ,  17.95 
A.R,C,  R1S(MIL  R>509)Command.  108—135  MHz,new27.50 


N EMS-CLARKE  ff1670  FM  Revr  5 5-260  MHz 

hke  ne w^ 

WWV  Revr/Comp«rTtir  2Mt' *2Q  MHz.soUd  itVte  '  '. 
Empire  D«¥ic«t  NF-n4  RFI  meter  is  a  r«d-hot 
from  1  50  KHz  to  SO  MHz  .  .     . 


475,00 

.  195.00 

receLv<?r 

.  235.00 


AttentionI 

Buyers,  Enginaers,  advanced  Technicians: 

We  haue  the  best  te  st-e  quip  men  t  &  oscilloscope 
inventory     in    the    country    so    ask    for    your 
needs  ,  ,  ,  don't  ask   for  an  overall  catalog  >  .  * 
we  also  buy,  so  tell  us  what  you  have. 


R.  E.  GOODHEART  CO.,  Inc. 
Box  1220  GC.  Beverly  Hills,  Cafif.  90213 
Phones  Area  Code  213.  Office  272-5707 


NEW    Alpha    70    - 

now  by  CMI  •New 

^jO^^  8877     final  •THE 

linear      for     THE 


oPo 


CX7-A,  YOU  will  never  know  how  little  it  costs 
to  own  THE  incomparable  prestige  CX7'A  or 
ALPHA  70  until  YOU  write  or  phone  us  the 
trade-in  deal  YOU  WANT;  We  usually  say  YES! 

NO  ONE  ANYWHERE  BEATS  OUR  DEAL! 

Mastercharge  ^^^^^^'  ^^^^ '  f^^^J  233-3631 
accepted       Nights  -  Weekends  (305)  661-7576 

I  AMATEUR-WHOLESALE-ELECTRONICS 

881 7  SW  129  Terrace,  Miami,  FL  33156* 


READ  THIS  BY  **GUS*^  W4BPD 
(Actually    ui    mdvertisement    in     "di£eui5«").    YOU    spend 
liandreds   of    S   on    sear,  antennas,  mOces.   etc«    then    YOU 
stwnd  countle&s  hours  of  listening  ^  HOPING  for  some  DX. 

WHY  NOT  do  U  the  easy  way?  Subscribe  to  the  WORLDS 
ONLY  weekly  DX  Magazine  and  do  it  THE  EASY  WAY. 
DX  news  in  depth,  upcoming  events,  dates,  freqs,  times, 
DX  QSL  info,  stories  &  articles  by  DXers,  pictures,  ALL 
you  want  to  know  ABOUT  DX!  NOTHING  ELSE!  OH 
YES  —  I  aJso  print  FB  QSL's,  priced  right.  Send  25d  for  25 
samples  and  price  Ust.  How  about  it?  SUBSCRIPTION 
RATES:  First  Class  MaU  to  USA,  Canada  &  Mexico  6  mo. 
S6.00  or  1  yr.  $12.00.  THE  DXERS  MAGAZINE, 
DEAWER  **DX*\  CORDOVA,  S,C.  29039  —  U.S.A. 
(THANKS) 


you/ 


ASKED/. 
FOR 


HERE  IT  IS!  ...  one  cofTiplete  U.S.  Callbook 
and  one  complete  DX  Callbook  per  year  and  no 
change  in  price.  In  addition  you  can  keep  your  CALL- 
BOOKS  up4o-date  through  a  subscription  to  the  new 
Service  Edition  Series  published  each  March  1, 
June  1  and  September  1  — each  om  covering  new 
licenses  and  all  activity  during  the  preceding  quar- 
ter Annual  subscription  to  complete  Winter  CALL- 
BOOKS  plus  3  Service  Editions  only  $1495  postpaid 
for  the  U.S.  and  $11.45  postpaid  for  the  DX. 


^\KSsiw:^3FTi 


^"'.) 


Over  285,000  QTKs 
in  the  U.S.  edition 


Over  180,000  QTHs 
in  the  DX  edition 


fll^c 


$6 


These  valuable  EXTRA  features  included  in  both  editions! 


QSL  Managers  Around 
tlie  World! 

Census  of  Radio 
Amateurs  tbroyghoit 
the  world! 

Radio  Amateurs'  Liceise 
Class! 

World  Prefix  Map! 

fnternational  Radio 

Amateur  Prefixes 


Prefixes  by  Countries! 

Zips  OR  all  QTHs! 

A.R.R;L.  Phonetic 
Alphabet! 

Where  To  Buy! 

Great  Circle  Bearings! 

International  Postal 
Information! 

PI  lis  much  morel 


See  your  favorite  dealer  or  order  direct  (add  250  for 
mailing  in  U.S.,  Possessions  &  Canada.  Elsewhere  add 

50C). 

50  YEARS  Of  SERVICE 
TO  RADIO  AMATEURS 

GET  YOUR  NEW  ISSUE  NOW! 


BROCMUH! 


RADIO  AMATEUR 

ca 


lit. 


oo 


Ic 


INC 


^  -^ 


Oeot  B     925  Sherwood  Drive 
^         Lake  Bluff.  111.60044 
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R.  B.  Kuehn  WQHKF 
1212  Bellows  Street 
West  St.  Paul  MN 


REPORTING 

RECAP 


Like  all  of  man's  methods  of  measure- 
ments»  our  RST  (readability ,  signal 
strength,  and  tone)  system  for  giving  signal 
reports  have  come  down  to  us  through  a 
long  and  painful  evolution.  The  fact  that  it 
has  been  used,  unchanged,  for  more  than  a 
quarter  century,  indicates  that  the  end  pro- 
duct has  been  pretty  successfuL 

There  were  lengthy  times  of  mild  con- 
fusion when,  in  transitional  periods,  mora 
than  one  code  v/as  in  general  use  before 
blending  into  another.  It  also  took  a  long 
time  for  the  idea  to  emerge  that  readability 
and  signal  strength  had  to  be  treated  as 
separate  entities. 

Any  ham  with  enough  whiskers  to  join 
the  Old,  Old  Timers  Club  (I.E.,  licensed  40 
years  ago),  will  recall  the  original  R  scale 
(for  readability),  also  known  as  the  Eccles 
code: 

Rl    Faint  signals,  just  audible 
R2   Weak  signals,  barely  audible 
R3   Weak  signals,  copyable  in  the  absence  of 

any  difficulty 
R4   Fair  signals;  readable 
R5   Moderately  strong  signals 
R6  Strong  signals 
R7  Good  signals,  such  as  copyable  through 

interference 
R8  Very  strong  signals,  can  be  heard  several 

feet  from  phones. 
R9  Extremely  strong  signals 

There  may  have  been  older  reporting 
systems  in  ham  radio,  but  this  one  was 
proclaimed  official  by  QST  in  1925  and 
must  date  back  at  least  to  World  War  I .  Its 
long-term  impact  on  the  art  may  be  shown 
by  the  fact  that  it  wasn't  until  the  end  of 
World  War  2  that  our  receivers'  carrier 
strength    indicators    were    called    S    meters 


rather  than  R  meters!  But  as  the  state  of  the 
art  grew  more  refined,  dissatisfaction  also 
grew  because,  although  the  Eccles  code  was 
supposed  to  indicate  readability,  the  defini- 
tions were  much  more  concerned  with  signal 
strength.  It  was  also  pointed  out,  in  later 
years,  that  on  a  receiver  with  a  number  of 
audio  amplifier  stages,  almost  any  old  signal 
could  be  made  to  conform  to  the  R8 
requirements  by  simply  cranking  up  the 
audio  gain. 

Along  about  1926,  RCA  originated  a 
system  known  as  the  Traffic  Frame  Code, 
primarily  intended  for  use  by  commercial  cw 
stations.  The  word  "Frame"  indicated  the 
order  in  which  the  five  section  report  was  to 
be  given,  that  is.  Frequency,  Relative 
Strength,  Amplitude  Modulation,  Musicality 
of  note,  and  Estimated  readability.  Since 
each  of  the  five  sections  contained  nine 
graduations,  it's  just  as  well  that  this  one  was 
speedily  forgotten.  But  the  Frame  code  was 
indeed  an  important  part  of  the  family  tree 
because  the  M  for  Musicality  of  note  section 
was  lifted  in  toto  to  become  the  T  for 
*Tone''  part  of  our  R-S-T  code.  Witness  the 
original  nine  parts  with  the  frequent  refer- 
ences  to  musicality: 

1  Extremely  rough,  hissing  note 

2  Very  rough  ac  note,  no  trace  of  musicalit^'^ 

3  Rough,  low-pitched  ac  note,  slightly  musi- 
cal 

4  Rather  rough,  ac  note,  moderately  musi- 
cal 

5  Musically  modulated  note 

6  Modulated  note  —  slight  trace  of  whistle 

7  Near  dc  note,  smooth  ripple 

8  Good  dc  note,  just  trace  of  ripple 

9  Purest  dc  note 
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It's  most  interesting  to  note  that  these 

nine  definitions  of  a  cw  note  have  served  us 
for  40  years  without  a  single  word  having 

been  changed! 

Another  early  system  of  signal  reporting, 
intended  for  use  by  the  then  relatively  few 
phone  stations,  was  the  Q  for  Quality  code 
of  five  divisions: 

Ql    Good  quality  J  no  hum  or  distortion 
Q2   Good  quality,  but  noticeable  hum 
Q3   Fair  quality  because  of  distortion 
Q4   Poor  quality  because  of  bad  hum 
Q5   Poor  quality  because  of  bad  distortion 

From  this  it  may  be  inferred  that  hum 
and  distortion  were  a  common  part  of 
radiotelephony  in  those  days,  which  is  in- 
deed true  (as  those  of  us  who  were  there  will 
attest).  If  it  had  been  possible  to  do  so, 
microphones  and  filter  capacitors  would 
have  literally  been  cheaper  if  fabricated  from 
gold  rather  than  carbon  granules  and  tinfoil. 

Meanwhile    there    evolved    a    five    point 
reporting  system  based  on  the  international 
code    signal   QSA^   "The   strength  of  your 
signals  is  ,  .  .  "  Its  final  form  as  adopted  by 
the  1932  Madrid  Conference  was: 
QSAl    Hardly  receptible  —  unreadable 
QSA2  Weak,  readable  now  and  then 
QSA3   Fairly  good^  readable  with  difficulty 
QSA4   Good,  readable 
QSA5  Very  good,  perfectly  readable 

Even  though,  here  again,  readability  and 
strength  were  somewhat  interwoven,  these 
five  steps  are  easily  recognizable  as  the  direct 
ancestor  of  the  R  for  ''Readability"  part  of 
our  R-S-T  system. 

Although  at  the  time  of  its  inception,  the 
QSA  code  was  intended  to  supplant  the 
older  nine  point  R  system,  hamdom  was 
unaccountably  cool  to  the  idea  and  blithely 
proceeded  to  use  them  both  at  the  same 
time.  During  that  period,  as  old-timers  will 
recall,  a  moderately  good  phone  signal  might 
have  been  reported  as  QSA  4  R7  —  good 
signals  3  such  as  copy  able  through  inter- 
ference, 

CW  stations  used  the  same  procedure 
except  the  report  was  preceded  by  a  simple 
abbreviation  to  indicate  tone,  i.e.,  RAC  for 
rectified  ac  (or  raw  ac),  NDC  for  near  dc,  DC 
for  a  nearly  pure  whistle,  and,  best  of  all, 
PDC  for  pure,  direct  current.  If  the  piercing 
quality   of   crystal   control   was   evident   in 


those  days  of  mostly  self-ex  cited  rigs,  an  X 
was  tacked  on  ahead  of  the  appropriate 
group.  Thus,  a  pretty  good  report  in  any  CW 
man's  log  was  ^'Ur  XPDC  sigs  QSA  5  R7  hr, 
OM.'^ 

And  so  the  stage  was  set  for  the  final 
(almost)  attempt  to  set  up  a  workable  signal 
reporting  system  with  readability,  signal 
strength  and  tone  in  three  entirely  separate 
categories. 

The  first  description  of  the  R-S-T  code, 
together  with  the  announcement  of  its  adop- 
tion by  the  ARRL,  appeared  in  QST  for 
October,  1934.  The  readability  and  tone 
sections  of  the  new  code  as  then  set  forth 
were  exactly  as  they  are  today  —  remarkable 
when  one  considers  the  technical  changes 
which  ham  radio  has  undergone  during  the 
intervening  years.  As  proposed  in  1934  the  S 
for  strength  portion  contained  only  5  steps: 

1  Faint  —  signals  barely  perceptible 

2  Weak  signals 

3  Fairly  good  signals 

4  Good  signals 

5  Very  strong  signals 

Long  accustomed  to  the  multiple  possi- 
bilities offered  by  the  old  Rl  through  9 
code,  the  fraternity  voiced  immediate  dis- 
satisfaction over  this  new,  apparently  over- 
simplified version.  Also  ''R'*  meters  were 
just  becoming  available  on  superhet  receivers 
and  the  gaps  between  S  points  looked  very 
wide  indeed. 

Consequently,  only  .one  year  later^  in 
October,  1935,  four  additional  steps  were 
interspersed  to  bring  the  total  up  to  the 
magical  nine  totaL  The  added  steps:  very 
weak  signals,  fair  signals,  moderately  strong 
signals  and  strong  signals.  As  an  after- 
thought, S9  was  changed  to  "extremely 
strong  signals." 

During  the  years  since  then,  there  has 
been  no  end  to  the  argument  over  what 
constitutes  an  extremely  strong  signal.  Per- 
haps our  new  friends,  the  Citizens  Banders, 
have  the  answer  -  they've  simply  added  an 
"SIO!" 

W^SHKF 

^Curiously,   although   the  arrangement  was 

officially  in  use  for  only  a  year,  it  gave  rise 
to  the  abbreviated  report,  still  heard 
occasionally^  "'Read  you  5  by  5"  or  ''5 
square," 
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Lazy 

Lechers 


As  was  mentioned  in  the  article  of 
W2DXH  in  7J,  July  '66,  Lecher  wire  systems 
are  of  questionable  value.  To  the  average 
ham  this  no  doubt  is  a  true  and  irrefutable 
statement,  and  of  little  value  to  the  vhf  or 
uhf  experimenter-  However,  going  into  the 
first  stages  of  second  hamhood,  the  author 
tried  out  a  pair  of  Lecher  wires  last  winter. 

Since  some  may  ask,  **What  are  Lecher 
Wires?**  and,  indeed,  some  have,  a  brief 
description  might  be  in  order.  Please  don't 
try  your  secretary's  dictionary.  Nasty- 
minded  insinuations  are  all  yon  will  find. 
Just  take  a  double  man-sized  hank  of  bare 
shiny  wire,  bend  it  back  on  itself,  stretch 
tight,  and  apply  a  shorting  bar  of  some  kind. 
That  is  a  Lecher  wire.  Simplicity  should  not 
be  confused  with  lack  of  ac  curacy  -  For 
calibration,  measure  the  distance  between 
nulls  or  peaks,  and  convert  to  meters  or 
frequency.  Tliis  procedure  was  plenty  good 
on  5  and  2 5/2  meters  in  isolated  spots  where 
the  primary  need  was  to  insure  you  were  in 
the  band.  For  more  accurate  measurements, 
a  sneaky  deal  was  to  use  the  harmonics  of 
the  oscillator  of  a  short-wave  receiver  to 
calibrate  things.  Merely  add  and  subtract 
455  and  multiply.  Meanwhile,  bade  to 
Lecher  wires. 

An  expensive  source  of  workable  wire  is 
aluminum  clothesline.  Plastic  clips  cost  about 
10  cents  a  dozen  with  mounting  screws,  A 
1x2  piece  of  wood,  a  few  feet  long,  is  the 
only  requirement  For  long  term  stability,  a 
coat  or  two  of  shellac  or  varnish  may  help. 
As  for  the  accuracy  and  calibration,  these 
are  really  up  to  the  individual  For  an 
example,  the  sound  and  video  on  channel  7 
can  be  very  easily  separated.  4.5  MHz^t  this 
frequency  represents  quite  good  resolution 
for  such  a  simple  instrument  Maintenance 
costs  are  extremely  low.  None! 

Roy  A.  McCarthy,  K6EAW 


Send 

$1.50  for  one. 
Also  write  for 
quantity  prices. 

PALMER  TESTER 

9612  Raytown  Rd. 


TESTER 

Handy  pocket  size  for 
testing  AC  DC 
TOO  to  600  volts 


3/8"  X  5" 


Kansas  City,  MO  64134 


F.C.C. 


tXAM 
MANUAL 


thi  QrfglTtaT  Test- Answers  i»dffi  mamjal 
tliit  prtftdf^s  you  at  homt  for  FCC  Ftrst 
ind  S«coftd  class  11  cerises.  IncTudft$  tfp- 
Oated  multiple  choice  tests  and  key 
SchemtftU  didgrsjfis.  PLUS  -  "StIf-StJjdyj 
AbnUy   Test."  —  OfiLV:   19, 9S  Postpaid, 


COMMAND  PRODUCTfONS  P.O.  BOX   26348  —  S 

HJDl(}  EKlilNfffttKE  flltflStD«    $AN  fRANUSCO,   CAUf,   94126 


TESCO     PACKS-: 


EXPERIKEMTER   PARTS   PACKS;   SPECIALS 

RFI   Fl  1  ten ,    6O0  oh»  to   600  ohwi .*..***.»»*,.,»,,,.,....» e*   *1 . 50 
Pluit'lD   RclATp    SIGKA  *3i06   Cttl4   Com.,    WOT   U  ohH....,,**   $1*50 

Spvjikari^,    100  ohn  lap'.,   2  IM   Inch   riHitid" .,,.<,,*3   for   $1 

CEWEKkL   RAtltO   1206B,   tJolt   impliflmr,  .*...,,...*  ~ -^ *«»   |IT*00 

P.    C.    Card   Puller,    TTTOntr.P   11731^   nw   In  box   !«■»   1/2  prU*.S2 
IMHITE  i>Dwcr  |»ti,   175  oha  .31  avp*   ■er«wdrivar  whmfL,  M»*m  |«30 

SPTD  2b^    roi  FLTEIS   AHD  DOOnTtTS   VOHtR   Sl.QO  DI  FIEE  TESCXi  PAQCS!!! 

TEST  BQUinffilfT  S^^LES   CR .        P.O.   ftOlE  ^13 
mi¥T  CHASE,    MAirnJU«l>  20OIS      10j-*52-099« 


WORLD  QSL  BUREAU 

5200  Panama  Ave.,  Richmond  CA  USA  94804 

THE  ONLY  QSL  BUREAU  to  handle  aU  of 
your  QSLs  to  anywhere;  next  door,  the  next 
state,  the  next  county,  the  whole  world.  Juit 
bundle  them  up  (please  arrange  alphabeticaHy) 
and  send  them  to  us  with  payment  of  b4  each. 


NU  SIGMA  ALPHA 

nternational  Amateur  Radio 
Fraternity.  Memberships  now 
available.  Includes  wall  certifi- 
cate, LD.  card,  newsletter,  and 
more.  Send  for  free  brochure. 
BOX310,  DEPT.  73, 
BOSTON  MA  02021 


FREE  CATALOG 


HARO-TO-riND  PRECISION  TOOLS 

Lists  more  than  1700  Refns — pfters, 
tweezers r  wire  strippers,  vacuum  systems, 
relay  tools,  optical  equipment,  looY  kJts 
ami  cases.  Also  includes  four  pages  of 
useful  "Tool  Tips'"  to  aid  in  tool  selection. 


4117  K.  44lliSlrevl,  Phoirni.,  Antony  45(I1I 


AftC  R  19  (R  503)  RECEIVER  118-148  MHZ 
TUfMABLE.  9  TUBE  SUPEflHETEROOYNE  AM 
RECEIVER,  (F  15  MHZ  CHECKED  OUT  WITH 

SCHEMATIC $14.95 

BLOWER  115VAC60CPS  1PH.20CFM 

3400  RPM $4.95 

TELETYPE  TAPE  3/8  canary 
to  rolls  SI. 2b 
NKW  CA  TALOCUt:  now  A  VAIL  A  RLE  104 

FRANK  ELECTRONICS  .  .,     _         ..  .-^^nn 

407  Bitter  Road  Harrisburg,  PA  17109 


NEW  GLADDING  3S 

FM  TH'ANSCEIVER^  25   WATTS  OUTPUT,  6  chan- 
nels   complett*    witli    xtals    for    146.34/146.76   and 
1 46.94/ 146.94.  low  power  posit  ion.  compJetely  sepa- 
rate xmil-rec  xtal  switching.  I^uilt  in  12V  dc  supply. 
Umaleur  net    S249.^5J   OUR    LO\V  IXTRODUC 
I  OR  y  FRKt  S2 12.50.  With  matching  AC  supply  (reg 
S2V9.95*  S255.  Write  for  Hterature    Ham-Ms  S99.00. 
AMATEUR  WHOLES ALEELECTRONICS 

8817  SW,  129  Terrace  Miamp,  F  L  33156  305  233-3631 
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Semiconductor  Supermart 

•  MOTOROLA  •  RCA  •  FAIRCHILD  •  NATIONAL  •  HEP  •  SIGNETICS  • 


DIGITAL  READOUT 


$340 


Actual  Size 


At  a  price 

everyone 
can  afford 

•  Operates  from  5  VDC 

•  Same  as  TTL  and  DTL 
Will  last  250,000  hours 


SPECIAL  OFFER 

•  Digital  readout 

•  8CD  to  7  —  Segment 
Decoder/driver 

•  7490  Decade  Counter 

•  7475  Latch 
Only   $8.40 


PLESSEY 

SL403D 

3.5  W  AUDIO  AMP  IC 

HI-FI  QUALITY 

$3.95 

with  12  pages  of 
construction  data 


The  MJNitron  readout  is  a  miniature  direct 
viewed  incandescent  filament  display  in  a  16-pin 
DIP  with  a  sealed  front  ians.  Size  and  appearance 
is  similar  to  LED  readouts.  The  btg  difference  is 
the  price. 


NATIONAL  DEVICES 

LM370      AGC/Squelch  amp    $4.85 

LM373      AM/FM/SSB  strip $4.85 

LM309K   5V,   1   A  regulator.  3-lead  TO-3  case. 
Easy  to  use.  Recommended  for  all  TTL  circuits 


MCI  550 

C  A  3020 

CA3020A 

CA3028A 

CA3001 

MC1306P 

MC1350P 

MC1357P 

MCI  496 

MFC9020 

MFC4010 

MFC8040 

MC1303P 

MC1304P 


POPULAR  IC's 

Motorola  RF  amp $1.80 

RCA  %  W  audio $3.07 

RCA  1  audio    $3.92 

RCA  RF  amp $1.77 

Motorola  H  W  audio  ..,..,.  SUO 
High  gain  RF  amp/ IF  amp  ..$1.15 
FM  IF  amp  Quadrature  det    ,  $2,25 

Hard  to  find  BaL  Mod, $3.25 

Motorola  2-Watt  audio  .  .  ,  ,  ,  $2.50 
Mufti-purpose  wide  band  amp $1,25 

Low  noise  preamp    $1.50 

Dual  Stereo  preamp $2.75 

FM  multiplexer  stereo  demod$4.95 


PREMIUM  QUALITY 
TEXAS  INSTRUMENTS 
TTL  IC'S 
7447   Decoder/driver  for  the  digital 
other  7-segment  displays 

7400  gates ,  , 

7441  NIXIE  driver.  . 
74S0  decade  counter 
7475  quad  latch  .... 
7495  shift  Reg,  . ,  ,  . 
7493  divide  by  16  ,. 
74121  monostable  .  , 
7473  dual  flip-flop  ,  , 


readout  or 
$2.25 

«  .  .  •  *  s>«00 

. .  . .  $1 .95 
. . .  .$1.40 

$1.40 

$2.00 

$1.90 

$1.80 

$.85 


MPF102  JFET 

MPF105/2N5459  JFET 

MPF107/2N5486  JFET  VHF/UHF. 


*      *      *      m 


MPF121 

MFE3007 

40673 

3N140 

3N141 


Low-cost  dual  gate  VHF  RF 
Dual*gate   $1.85 


.$.60 
.  .$.96 
.$1.26 
.  $.85 
$1.98 
$1.75 
$1.95 


. 


PL 
GR 
SL610 

SL612 
SL621 
'SL620 
SL630 
SL640 
SL641 


ESSEY  INTEGRATED  CIRCUITS 
FOR  SSB  RCVRS  AND  XMTRS 

low  noise  150  MHz  RF  good  AGC 
, .  $5.65 

low  distortion  IF  good  AGC    . ,  .  $5,65 
AGC  generator  for  SSB  rcvrs  .  .  .  $8.30 

AGC  gen.  SL630  Audio $8.30 

multipurpose  audio  amp $5.35 

top  performing  balanced  mixer  $10.88 
low  noise  rcvr  mixer    $10.88 


•   «   *   • 


SIGNETICS  PHASE  LOCK  LOOP 

NE561B    Phase  Lock  Loop 

NE5628    Phase  Lock  Loop  ,...,.. 

NE565B    Phase  Lock  Loop 

NE566V   VCO  (Function  Generator) 
NE567V  Tone  Decoder  (PLL) 


$9.50 
$9.50 
$9.50 
$9.50 
$9.50 


MOTOROLA  DIGITAL 

Quad  2-input  RTL  Gate    . 

Dual  Buffer  RTL 

Hex  Inverter  RTL   ...... 

Dual  J-K  Flip-flop 

Dual  Buffer  RTL 

MC1013P  85  MHz  Flip-flop  MECL    . 
MC1027P  120  MHz  Flip-flop  MECL 

MCI  023    MECL  Clock  driver 

MC4024    Dual  VCO    

MC4044    Freq.  Phase  Det 


MC724 

MC788P 

MC789P 

MC790P 

MC799P 


.$1.00 
.$1.00 
.$1.00 
.  $2.00 
.$1.00 
.  S3, 2 5 
.  $4.50 
.  $2.50 
.  $3.00 
.  $3.00 


.  .  $.60 
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.$1.00 
.$1.00 
.$1.00 
.$1.00 
.$1.00 


TRANSISTORS  &  DIODES 

MPSA12  NPN  Darlington  gain  20K     .  . 
2N706    packet  of  4  .,,...,  . 

2N2218  packet  of  2 

1N4001  packet  of  6  . 

1N4002  packet  of  6 

1 N4004  packet  of  6  ,  ,  ,  _  ,  _ 

Please  add  35^  for  shipping 

Circuit  Specialists 

Box  3047,  Scottsdale,  AZ  85257 

FACTORY  AUTHORIZED  DISTRIBUTOR  FOR 

Motorola  HEP  —  Circuit'Stick  -  Plessey 
All  devices  are  first  quality  and  are 
fully  guaranteed. 


^^^^•^^m 


FRECK  RADIO  SUPPLY 


SPWIVG 


AM  ECO 

GALAXYUII 

►P^ 

CM -144 

29.00 

AC35         W^ 

-^  59.00 

CN'50 
PCL-P 
PS1 

.R-5 

29,00 

25.95 

9.00 

69.00 

GLOBE       W"^ 

6   &    2   VFO 
DSB'100 

30.00 
49,00 

TX-62 

95-00 

CONSET 

WH         A          iA.1 

G28 

149.00 

B    Si     W 

5100 

5l00i 

SISB'B 

gg.oo 

1T9.00 
109.00 

G76 

G  76  AC   Sup. 
G-76   DC   Sup. 
GC105 

1 25.00 
75.00 
49.00 

139.00 

CENTRAL 

nSB-100 

149.00 

ELECTRONICS 

Comm.   IV'2M 

169  00 

1DB 

fi9  0f> 

Comm.    IV-6M 

149-00 

CLEGC 

HALLICRAFTER 

99€f 

6900 

HA-6 

RR.OO 

COLLINS 

NA20 

125.00 

;i'/si 

395.00 

HA26 

29.00 

75A2 

199.00 

HT32 

209.00 

75A  2A 

249.00 

HT'32A 

229.00 

75A3 

259.00 

HT33A 

275-00 

75  A -4 

375.00 

HT37 

189.00 

75S1 

325.00 

HT-40 

49.00 

S16E-1 

75.00 

HT-44 

199.00 

516F  2 

110.00 

P2e 

45.00 

DL-1 

50.00 

S-40B 

59.00 

KWM-2A 

895,00 

S-120 

49.00 

KWM-2 

B95.O0 

SR'34 

199.00 

KWS^T 

595.00 

SR  42A 

119.00 

PM-2 

93,00 

SR-46A 

109.00 

SR'IBO 

289.00 

COWT.    ELECT. 

SR2000   P/200AC 

995,00 

6/nntr.   conv. 

S-108 

69.00 

w/AC   Supply 

75.00 

SX-99 

79,00 

DRAKE 

SX  100 

139.00 

2A 

159  00 

SX  101    Mk,    3 

139.00 

28 

189.00 

SXIOIA 

189.00 

AC3 

65.00 

SX-110 

B9.00 

iVIS'3 

12,00 

SX-T11 

129.00 

2LF 

35.00 

SX  117 

199.00 

2C 

189.00 

SX140 

^.00 

2CQ 

29  00 

HAMMARLLrND 

2NT 

109.00 

HO- 1  DOC 

109.00 

TR-3 

369.00 

HQ110C 

125.00 

TR'6 

FifiO.OO 

HO  T50 

139.00 

EICD 

HQ-160 

1 69,00 

720 

49.00 

HQ  170 

159.00 

723 

34.00 

HQ-170   AC    VHP 

279.00 

751 

49.00 

HQ-170C 

169.00 

753 

129.00 

HX50 

169.00 

ELM  AC 

A  54H 

25  00 

HX-500 
S  100 

225,00 
9-00 

AF^7 

39.00 

SP600  JX  17 

295.00 

AF-6aA 

59,00 

HARVEY    WELLES 

M  1070 

39.00 

TBS/50D/PS 

50.00 

PMR  7 
PS-2V 


59,00 
29.00 


HEATH 

OX  60A 

DXlOO 

GP'11 

GR-64 

GR-78 

HA-20 

HG-10 

HG'IOB 

HP  23 

HW-10 

HW  12 

HW12A 

HW'22A 

HW-32 

HW32A 

HW'16 

HW29   Si^'er 

HW*30  Two'er 

HX  20 

HX'30 

MR  1 

RX-1 

QF-1 

MT-1 

SB  10 

SB -300 

SB-301 

SB-310 

TX-1 

VHF'1 

VX-1 

HUNTER 

Bandit    2000A 
INOUE    COMM, 

FDFM-2 

JOHNSON 

6N2 

Ranger    I 

Ranger    1 1 

Pacemaker 

Viking    II 

122   VFO    Valiar^t 

KNIGHT 

R'55A 
R-100A 

TR-106 
TR-10S 
T  150A 

V  107 
LAFAYETTE 

HA^eo 

HA-650 
HA -750 
HE-45B 
HE  50 
LINCOLN 
6    mrr.    Xcvr. 
MOSLEY 
C(Vt-1 


64.00 

89.00 

7.00 

39.00 

99.00 

75.00 

29.00 

34.00 

45.00 

129,00 

85.00 

95.00 

95.00 

85.00 

95.00 

99.00 

34.00 

45.00 

129.00 

166-00 

49.00 

129.00 

10.00 

39,00 

75.00 

225.00 

249.00 

239.00 

109.00 

19,00 

139.00 

25,00 

349.00 

195,00 

75.00 

85.00 

139  00 

139.00 

69.00 

139.00 

49.00 
69.00 

89.00 

99.00 
^.00 

19,00 

85.00 

75,00 

119.95 

75.00 
39.00 

45.00 

95.00 


NATIONAL 

AC-200 

HFS 

HRO  500 

NC-109 

NC'ISS 

NC  300 

NC-303 

NCL-2000 

NCXA 

NCX^3 

NCX  5 

POLYCOM 


59.00 

69.00 

1295,00 

89.00 

69,00 

139.00 

219.00 

375.00 

75.00 

169.00 

339,00 


PC  2 

179.00 

PC '62 

185.00 

RME 

152A    VHF 

29,00 

RfGENCV 

MR.  100 

75.00 

SB€ 

SB-20CP 

25.00 

SQUIRES 

Sanders   FM 

Alert 

89.60 

SWAN 

117AC 

59,00 

14X 

45.00 

210 

95.00 

240 

169.00 

240   (side   band  se\. 

&   cal.) 

189.00 

41 OC 

95.00 

SW117B 

85.00 

TV-2/50mc 

199.00 

WRL 

Rack   Transmtr. 
PSA -63  A 
SB- 175 
Scout   65 

MISCELLANEOUS 
eC    221    Freq.    Meter 
Code   Tape   MscKipe 
Johfk^n    Mobile 

VFO    Kii 
Johnson    Dynamotor 
GR    Type   605B   Sig, 

Gen.   Radio 
Surplus   CMI 

4615-M    Rec* 
Viking   Mobile 

Transmitter   Kit 
Viking   C^rtr^dge 

Plyr. 
Rainbow   Generator 
Stancor  ST-203'A 

Mobile   Radio   Phone 


195.00 
19.00 
B9.00 
35.00 

(AC*7&,00 
75.00 

19.95 
49.00 

150.00 

45.00 

60.00 

75  00 

24.95 

15.00 


Please  deduct  20%  from  the  prices  shown  on  all  orders.  All  equipment  guaranteed  to  be  in 
good  working  order  prior  to  shipment.  l\lo  warranty  extended  at  these  prices,  nor 
trade-ins  taken  on  these  reduced  prices.  Afl  equipment  shipped  freight  collect,  UPS  where 
possible.  Certified  check  or  money  order  with  your  order  or  Master  Charge  and 
Bankamericard  available. 


Tenny  Freck  W4WL 

Harvey  Nations  W4VOV 

Sandy  Jackson  —  Mgr. 

38  Biltmore  Ave., 

Asheville,  N.C.  28801 

(704)  254-9551 


FRECK  RAD  0  SUPPLY 


Serving  the  area  since  !328 


Bill  Ingram  —  Mgr. 

3008  Spring  Garden  St, 

Greensboro,  NX.  27405 

(9T9J  294-2311 
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Rene  M.  White  W6V/DF 
1640  Hull  Drive 
San  Carlos  CA  94070 


EASY  AMPS 


Simple  ammeter  for  your  car. 


Most  amateurs  belabor  the  fact  that 
many  of  the  present  day  American 
cars  come  equipped  with  those  questionably 
functional  "idiot  lights  "The  average  amateur, 
not  qualifying  as  an  idiot,  finds  them  ex- 
tremely difficult  to  read  in  determining  how 
much  current  his  rig  and  other  accessories 
are  drawing  from  an  already  overloaded 
battery. 

The  generally  accepted  method  for  moni- 
toring current  in  a  vehicle  so  equipped  is  to 
mount  an  ammeter  somewhere  in  or  on  the 
dashboard,  break  llie  dc  line  at  an  approp- 
riate place,  run  a  pair  of  heavy  leads  through 
the  firewall  and  connect  them  to  the  meter. 

This  has  many  disadvantages.  The  last 
time  I  tried  this  using  No.  10  insulated 
copper  wire  a  voltage  drop  of  approximately 
0,7V  under  a  load  of  18  to  20  amps  was 
noted,  not  to  mention  the  job  of  knocking  a 
large  size  feed-through  hole  in  the  firewall. 
When  installing  the  old  ng  in  a  new  car,  I 
decided  to  take  a  lazy-type  approach  to  this 
problem  of  remotely  reading  current. 

This  was  accompUshed  by  the  simple 
expedient  of  inserting  a  zero  center  30-0-30 
micro  am  meter  from  the  negative  battery 
terminal  to  any  point  on  the  body  of  the 
vehicle  where  a  good  ground  can  be  ob- 
tained- This  has  the  effect  of  reading  the 
voltage  drop  across  the  negative  battery 
cable  which  is  directly  proportional  to  the 
current  flow.  In  my  case,  I  found  that  the 
meter  reading  was  slightly  higher  than  the 
actual  current.  This  was  proved  by  inserting 
a  standard  0-30  ampere  meter  in  the  dc  line 
and  observing  the  current  when  the  Ughts  or 


30-O-30  tiJAj 


■t  DROP^ 


A 


TO 

PiSTRlfiUTtON 

BtOCIt 


i^l'hr' 


1?  one  VOLTS 


other  accessories  were  turned  on.  An  ancient 
wire  wound,  open  type  potentiometer  was 
^'scrounged"  from  the  junkbox  and  placed 
across  the  microammeter  terminals.  This  was 
adjusted  until  both  meters  read  the  same. 
The  ammeter  was  then  removed  and  the  dc 
line  closed. 

A  10  foot  piece  of  No.  18  insulated  wire 
was  then  connected  to  the  negative  battery 
terminal.  This  was  guided  through  the  cable 
hangers  and  through  a  convenient  small  hole 
in  the  firewall  where  it  was  connected  to  one 
terminal  of  the  microammeter,  the  other 
terminal  going  to  ground.  The  pre-set  pot 
was  soldered  across  the  terminals.  The  meter 
was  then  mounted  in  a  small  panel  designed 
to  attach  to  the  steering  post, 

I  now  have  a  device  with  which  1  can  read 
current  charge  and  discharge  with  a  fair 
degree  of  accuracy. 

Remember  that  this  scheme  involves  wir- 
ing that  is  virtually  at  the  same  potential  as 
the  vehicle  body,  therefore  the  danger  of 
short  circuits  is  non-existent.  The  main 
advantages  of  this  simple  installation  are: 
elimination  of  voltage  loss  at  the  load,  and 
ease  of  installation, 

.  .  .W6WDF 
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SELL  YOUR  GEAR  FOR  BIG  CASH 
DOLLARS  OR  NEW  FM  ETC.  EQUIPMENT 

We  have  immediate  customers  for  your  old  equipment  in  any  condition.  We'll 
pay  guaranteed  highest  price,  shipping,  insurance,  etc.  We'll  pay  in  24  hours, 
write  or  call  collect  for  our  high  offer.  P.S.  We'll  trade  or  swap  equipment  too. 


URGENTLY  NEED  THE  FOLLOWING:  AN/UPA  38,  AN/GMD-I. 


NAVY  AIM/URC-9,  Radio  Set 
AIM/S  RC-20,  21 
AN/SRD-7  D.F. 
AN/URD-4  D.F. 


AN/VRC-f2, 
RT-524/VRC 
R-442/VRC 
MX-2799,  MX  6707 
and  Accessories. 
RT-505yPRC-25 
AN/PRC-77 
AN/VRC-24 


AN/TCC-3:  AM-6S2,  TA 
219 


AN/TRC-24: 

T-302A,  AM-912,3 
R.417A,  AM-914.5PP 
635A  &  accessories. 


COIVIME  ROAL  AIRCRAFT 
COMMUNICATIONS: 
Collins:  17L-4,7,51  X2, 
51V3,  618S,  618T, 
621A3.  860E-2,  618M, 
51 R 3  578D,  578X,  479S- 
3,  479T-2;  ARC:  R-30A, 


R-38A,  R-34A,  RT-11A, 
T-27A,  T-25C,  R-31A, 
21A  system,  IN-12,13,14. 
Test  Sets;  H-14,  H-14A, 
etc. 


INDICATORS:  ID -2050,1, 
ID-387,  ID-257,  ID-663, 
ID-1103,  ID-637,  etc.;  all 
Collins,  Weston,  and 
A. B.C.  indicators  and 
control  units. 


TEST  EQUIPMENT 
SG-12A/U 
AN/URM-25 
AN/URM-26 
SG-1A/ARN 
SG-2A/GRM 
AN/USM.207 
SG-13/ARN 
AN/ARM-22 
SG-582/U 
AN/ARM-25 
AN/ARM-68 
AN/URM-48 
AN/ARM-22 
AN/ARM-66 
AN/USM-1 16 
AN/ARM-65 
SG-66A/ARM-5 
AN/URM-43 
AN/UPM-98 
AN/USM-117 


MD-83A/ARM 

AN/UPM-99 

AN/USM-16 

TS-723/U 

OS-8E/U 

TS-757 

PT-434/ASA-13 

TV-2C 

TS-621 
TV-7 
TS-7 1 0 
TS-510A 

AN/URM-52 
AN/USM-44 

AN/TRM-3 

SG-24/TRM 

ME-30C/U 

AN/PSM-6B 

AN/GPM-15 

AN/PSM-4B 

We  also  buy  all  H-P, 

Boonton,  ARC,  GR,  Bird, 

Measurements,  TEK,  etc. 


RECEIVERS;  AN/APR-13, 
14,17;  R-388,  R-388A, 
R-390,  R-390A,  R-391, 
R-392,  R-220,  R-389,  CV-43C, 
R-1125,  R-1051,  CV-253/ 
ALR,  51J-2,3,4,  AN/ 
URR-,  AN/FRR-.  etc. 


AIRCRAFT  EQUIPMENT: 
AN/ARC-34,38,44,  131, 

45,51 ,54,58.73;  AN/ARN- 
1 4,21 ,54.56,59,65,67.52  V. 
AN/APN-141,  133. 


I 


SPACE  ELECTRONICS  CO. 


division  of 


MILITARY  ELECTRONICS,  CORP 


76BROOKSIDE  DRIVE 

UPPER  SADDLE  RIVER 

NEW  JERSEY  0745S 

(201)  327  7640 
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New    ic     TiMfR    (ME  555) 


FEATUHES 

•     CAN  tfTklin  Ft4t£  nU^JORlATCH 


•  ADJUSTABLE  DUTY  CyCtr 

*  riME  OELAVSCAN  BE  R(£ET 


$1.^0  Each 


«     TEMPERATMnEfTA^^J-ltyODO^PEH^C 


*     IJPF RATES  FROM  4  lo  T5  VOLTS  f Ofl  1%  CHANGE 
m  TiMllStqi 


*     TIMIINI^  CAW  BE  CHANGED  10;1  ffl»TH  COMTHOL 


*     VOLTAGE 


•     OUTPUT  CAM  SOURCf  DFL  Si»ti   TQOmA 


Univei^sai      Decade    Counting    Umits 

X,  Hasy  to  read  single  plane  L£D  or  Filament- typs  Readout  with 
wide  angle  viewing, 

2.  BCD   Outputs  available 

3.  Readout  Lmnp  fe^st 

4.  Selectable   Ripple  Blanking 
^.    selectable   Deciinal   Paint 

6.  Counter  Reset 

7.  Plug-iix  Module  ^. 

8.  Molesc  Sockets   for  all  TC's   b  Readout  F 

9.  Tin-plated  G'-io,    2"oz  Copper,   Class  Epoxy  loard 

10.  Ifour  chCNice  of   1   to   E   decades  on  one  P«C.   board « 

11.  Grouping  of   2  or  Tuore  readouts  on   the   aaine  card^ 
designed  appearance, 

12.  5-VO'lt   TTL   compatable   single   supply. 

12.    First    in  ^   series   df   universal   plug- in  modulca    to  be   Introduced 
soon;    for   frequency   counting,    time  ineasurement^t    event  counting, 
DVHr    magnitude  coinparisonf    etc^. 

14.    Well  documented  application  note  with   atep-by-atep  aseeirtjly   and 
hook-up   instructions. 


for  ouatom 


We  have  had  many  calls  asking  tj&  if  the  components  we  sell  are  rejects?  We  would  like  to  announce 
here  that  EVERV  item  sold  by  us  is  manufacturer's  FIRST- RUN,  fully  tested  and  in  perfect  BRAND  r^EW 
condition.  These  parts  are  purchased  through  huge  blanket  orders  raainly  for  our  manufacturing  req- 
uirements ,  and  we  are  happy  to  pass  on  the  savings  to  you.  All  parts  are  GOItANTEED  to  be  brand  new, 
NOT  EVEN  SURPLUS  NEW;  but  first-runs,  manufactured  within  the  last  &  months, 

Hanufacturors,  schools,  universitiear  hobbyists j  we  can  save  you  hundreds  of  dollars  on  your 
requirements  ^,  while  offering  a  permanent  source  you  Can  depend  on  indefinitely  r  not  until  one's 
fiurplus  stock  is  exhausted. 

DELIVERY  PROBLEMS?  Bvery  item  advertised  here  will  be  shipped  within  24   hours  after  receipt  of 
your  order  (J   days  for  orders  paid  for  by  personal  checks} p  or  we  will  allow  you  a  10%  discount  on 
hack-ordered  items,  for  SUPER-FAST  service  give  us  a  call  and  we  will  ship  COD  the  same  day* 


incandescent  Type  of  7-segment 
display.  With  right-hand  decinial 
point.  Rated  BmA  per  segment  at 
TTL  supply  of  5V,  Design  life  of 
50,000  hours.  Meeds  a  744  7  as  a 
driver.  In  Dip  Package.  Each  $3.25 

MOLtX  IC  SOClTET  PINS:  Use  these 
econognioal  pins  instead  of  solder- 
ing your  IC*B  to  PC  boards.  Sold 
in  continuous  strips  in  multiples 
of  100  pins  only. 

100  for  51.00?  200  for  Sl,80r  300  for 
400  for  53.40;  500  for  S4.20;  600  for 
700  for  $S.SO?  SOO  for  ?6.60r  9QD  for 
1000  for  $3,20,  Each  pdditional  1000 


1^ 


$2,60 
55,00 
57,40 
S7.50 


TTL    DrsiTAi    IC's 

Llf^EAR 

IC^s 

7400 

2^i 

7450        29* 

741S5 

$i.00         NE501 

$2.25 
$2.75 

7401 

2a  « 

7451        29* 

74151 

$1,40 

NE526 

7402 

29  <: 

7453        29* 

74153 

$1,95 

NE531 

$3.50 

7403 

29* 

74  S4         29  C 

74154 

$2,50 

NE533 

$3.50 

7404 

3D* 

7460         290 

74155 

$1.75    ' 

HE536 

$6.50 

740S 

3ft* 

7470         65* 

74156 

$1.75 

WE540 

$2.75 

740« 

706 

7472        60* 

74157 

$1.95 

3&540 

$4.00 

74*7 

70t 

7473        60* 

7415fl 

$1,95 

NE550 

$1.35 

74DB 

:jot 

7474         SO* 

74  ISO 

$1.95 

NE56D 

$4.75 

T409 

3DC 

74  7  5    $1.00 

74161 

$1.95 

NE551 

$4.75 

7410 

23  C 

7476        65* 

74162 

$1.95 

WE562 

$4.7F. 

7411 

IOC 

7490        90* 

74163 

$1,95 

NE565 

$4.75 

7413 

75* 

74B3    $1,55 

74164 

$1.95 

»ES6e 

$4.75 

7416 

fiO« 

7494    $2.25 

74165 

$1.85 

HE567 

$4.75 

7417 

6oe 

7495    53.25 

74166 

$1,95 

H5111 

11,00 

74  20 

2?« 

7496        aO* 

74167 

$3.50 

N5556 

52.00 

7421 

30C 

7489    $S.0O 

74176 

$1.35 

NS5S8 

$1.00 

7423 

7S<: 

7490        95* 

74177 

SI.  35 

NSS95 

$3,50 

7426 

4S* 

7491   $1.35 

74  ISO 

$1.50 

tl559  6 

$2.00 

7410 

23t 

7492   51.20 

74181 

$6.00 

709 

50* 

7432 

99 1 

7493   $1,20 

74162 

$1.70 

710 

50* 

7437 

70* 

7494   $1,45 

74190 

$3.40 

711 

50* 

743B 

70e 

7495    $1,45 

74192 

$2.20 

723 

$1.20 

7440 

29* 

7496    $1,40 

74193 

$2,20 

741 

SO* 

7441 

SI. 35 

7497   $4.00 

74196 

$1,75 

74  9 

75* 

7442 

$1.30 

74100    $1.95 

74197 

$1.75 

SN7  511 

S2.25 

744!) 

51.35 

74107        70* 

74196 

^2.75 

SN75107    2.45  1 

7444 
7445 
7446 

$1.35 
11.75 
$1.65 

74121  70* 

74122  90* 

74123  $1.40 

74199 

$2,75 

1N270 

15* 

ltl4002 

15* 

7447 

$1.65 

74141    $1-50 

1N751A        30* 

1W4154 

15* 

7448 

?1.5S 

74145    $1.50 

1N914 

ICl* 

2N3a60 

:>5* 

All    IC's    are    supplied    in    8-,    14^, 

16^,   or  24-pin 

DIP 

(Dual 

.-in-Line}    Plastic  package^    except    for  NE526 

t 

1^53'; 

',    NE540,r    and   51:540   which   come    in   TO-S   package.         | 

He  qJ 

ve    FREE   data   sheets   upon    reqi 

jest^    so  ask    for 

those 

t  data   sheets   that  you  NEED,   even    for   those 

IC's 

that 

you   are  not  buying     On  orders  over   SlO.OO  we* 11 

send 

you   a  new   270~page  COMPLETE  TTL   IC  data  book 

FREE. 

Or,    you  may  obtain  a  new  240-page  LIMEAR  data 

book 

instead.   Orders   over   $20.00  will    receive  both 

bookE 

i.    Orders   over   $50.00  will    receive  a   contplet 

e 

LIBRARY   of   DIGITAL    t   LINEAR   data    \ 

i;^   application  books 

totaling    1000    pages    FREE.    PLEASE    I 

^OTE:    Data  books 

will 

be  shipped   separate   frop  youi 

f  order.    Please 

allow  two  wfisks    for  delivery. 

Large  k"  7 -segment  I£D  readout  similar  to 
the  popular  HAN-1  but  with  improved  bright- 
ness. Has  left-hand  decimal  point.  Fits  in 
a  DIP  socket.  Expected  life:  Over  100  Yrs 
Regularly  $12.95  in  single  lots  These  are 
BRAND  NEW  with  full  data  sheet  and  4-page 
M0LTIPLEKI1IG  Application  Note.  Needs  a.   7447 
for  driver  and  ONE  CUllP£NT-LIMITING  RESIST- 
OR FER  SEGMENT.  We  can  supply  you  with  one 
or  ten  thousand  PROH  STOCK.  Also  available, 
11  OVERFLOW  digit  at  the  same  prices.  Mix- 
ing of  Regular  t  Overflow  digit  allowed. 

Package  of  i,  47f!  ,  %W  limiting  R's,...,30* 


Price   (Per  i>ecade)  t 

Basic   Unit   consisting  of 
7490,    7447,    Filament- type 
7-seginent   Readout. .,.  $B  .00 

Options I 

For  LEI3   Readouts   instead 

of  Filament-type  add   $2.00 

For   74  75   Latch    add., .$1,25 

Fozr  7417e  instead  of 

7490  add. *....,.,,,,, $0.50 

For  74192  in&tead  of 

74  90  add.. ,,$1.00 

For  74196  instead  of 

7490  add .,,,,$0.75 

For  Fully  assembled  and 
tested  unit   add. ..., .$2.50 


VOLTAGE  RBGOXATORS,    Interna lly-set,    overload 
and   short-circuit  proof  regulator a   need     no 
external   components    to  set.    With  data  sheet 
and   application   notes.    TO -3   Package* 

LM-335,       SV,    eOQmA ,... $2.85 

LM-336,    12V,    500oaA ..*,^**$3.85 

LM-337,    15V,    450mA .„, *.,..$4.0S 

20   Watt   PC-Board   Type    HEAT   SIITK.  .*..,.  $1. 20 


Solid  State  Systems,  Inc 

p.  O.  BOX   773 
COLUMBIA.  MO.  65201 

PHONE:  314-443-3673 


master  charge 

THt  INtCRBiUsiK  dftCf 


BankAmericard 


wSm?m  4me. 


TERMS:  HATED  FIRMS  NET  30  DAYS.  Others  CHECK 
or  MONEY  ORDER  with  Order.  Add  35*  to  order* 
under  $5.00  for  postage  &  handling.  For  DPS 
add  45*  and  for  AIR  MAIL  add  65*  to  your 
order J  we  pay  the  balance.  If  you  are  served 
by  UPS  in  your  area,  we  strongly  recommend 
this  service  with  ita  built-in  $100  insur- 
ance, COD  orders  are  FOB  Columbia  with  65* 
COB  lee  additional.  Canadian  residents  please 
add  5a*  for  INSURANCE, 

MISSOURI  RESIDENTS:  Mease  add  4«  Sales  Tax* 

WRITE  OR  CIRCLE  READER  SERVICE  CARD  FOR  OUR 
CATALOG  OF  PARTS  «  SERVICES.  IT'S  FREE, 

FOR  EXTRA-FAST  DELIVEEY  CALL  TOLi  FREE 
600-325-2595 


LED 

7- SEGMENT 
DISPLAY 

$4,95  |o,h 

50-99  $4.15 
100-999  $4,5  0 
1000-up   $4.25 


ALLEN -BRADLEY  MIL-GRADE  (5-BAND)  RESISTORS. 
Any  Of  the  34  STAHDARD  lOl  values  from  2.7ft 
to  22Mn,  %  or  Js  WATT.  EACH *. 5* 


ELECTROLYTIC  CAPACITORS: 

All  values  are  available  in  both,  axial  or 
uprigbt  (PC  Board)  mount.  PLEA3E  INDICATE 
YOUR  CffOICE, 

10  \xT,    15V 15*    100  pF,  2SV .^25* 

500  uF,  2SV 30*    1000  tiF,  35V 50* 


CERAMIC  DISC  CAPACITORS.  Type  SGA-1000W7OC. 
5,  7.5,  10,  12,  IS,  20,  22,  25,  27,  30,  33, 
39,  50,  56,  60,  75,  82,  100,  120,  ISO,  IBO, 
200,  220,  250,  J7{3,  300,  33*,  360,  390, 
470,  500,  560,  630^.  750,  fllO,  1000,  12i30, 
1500,  l&OO,  2000,  2200,  2500,  2700,  300Q, 
3300,  3900,  4700,  SOOOuuF,  EACH. ........ ID* 

O.OlfiF.  Each.>.*,ll*   0»02iiF,  EACH 12* 

LOW  VOLTAGE  DISCS,  Type  UK, 

l.Q  UF,  3V 25*    2*2  uF,  3V.,,*,.,30* 

0*1  WF,  10V,*-.,-12«   0-2  pF,  lOV, ,«,,,3a* 
0.47UP,  10V.,,...3O*    O.QlyF,  IfiV,  .  .  .  .  .  10<^ 


WORLDS    LARGEST    SELECTION   OF 


NEW&USED    TV  CAMERAS  &  ASSOC.   EQUIPMENT 

CLOSED  CIRCUIT 
TV  CAMERA 

#6079  -  KOYO    model    JL-451    CCTV 

camera.  Brand  new,  solid  state  using  type 

7262A   vidicon    with   wide   range  ALC, 

approx.  550  lines  video  resolution  w/both 

RF  &  Video  outputs.  Power  Supply  1 17V  60  cs.  13V  A,  10  3/8x5  3/8x3  9/16;  Wt.  6  1/2 

lbs.  Complete  with  1 "  std.  '  C  '  mount  lens.  Regular  Price  $395.00  —  Special  Spring  Price 

only  $279.00  complete  with  lens. 


MODEL  TK-204V 


#18,361  -Brand  new  model  TK204  V,  video 
output  only  camera  using  a  std.  1 "  vidicon  type 
7038,  completely  solid  state.  Freq.  Response 
4.5mc  giving  approx.  450  lines  resolution; 
600:1  ALC.  117/220V  50/60  cs.  6.6"W  9.5'D 
3.2"H.  Wt.  5.6  lbs.  Regular  Price 
$269.00  Special  Spring  Price  compl.  w/1" 
lens  $149.95 


SOLID  STATE 

9"  VIDEO  MONITOR 


$14995 


#6078  -  Brand  new  Nemco  9"  NE-9IV]  monitor  (similar  to 
picture).  Ideal  to  go  with  above  cameras.  Completely 
solid'State,  portable  operates  from  either  1 20 VAC  60  cs,  or 
12VDC.  Video  input  only.  10  1 1/16"H  9  5/8"W  9  9/16"D, 
Wt.  12.6  lbs.  Regular  Price  $229.95 -Spring  Special 
$149.95 


FLYER    972  #3M  —  Special   flyer   containing   bargain    prfces   on  both  new  and  used 

television  cameras,  VTR's  &  associated  equipment  such  as  lenses,  video  tape,  etc.  now 

availabfe. 

FLYER  972  #2-  WAREHOUSE  CLEARANCE  SALE  to  be  held  at  Rockvilte,  Conn,  on 

May  6  &  7,  1972.  Details  in  free  ffyer.  Write  for  copy, 

FLYER  972  #4A  —  Our  new  Film  List  #2  containing  over  300,  not  previously  offered, 

16mm  sound  films  made  for  TV  available  April  30.  Write  for  free  copy, 

THE  DENSON    ELECTRONICS   CORP. 

203/87S-S198 
POST  OFFICE  BOX  85 

ROCKVILLE    CONN    06066 


METERS 

0-2  amps  D,C.  3%"  NEW.  PRICE :  $1 .95  ea,  or    3/$5.00 

0-150  VAC  37/'  NEW.  PRICE:  $3.50  ea.  or    2/$6.00 

0-500  V  DC  3'/»"  NEW.  PR  ICE:  $1.95  ea.  or 3/$5.00 

0-1.5  MA  DC  3%"  NEW.  PRICE:  $1.95  ea.  or    3/$5.00 

0-10  VDC  3'//'  NEW.  PRICE:  $1.95  ea  or    3/$5.00 

0-200  UA  2W  R  FE .  PR  ICE  :  $  1 .95  ea.  or 3/$5.00 

0-300  amp.  DC  50  MV  FSWD/SHUNT.  PRICE:  $2.50  ea.  or 3/$6.00 

0-5  Amp.  DC  2%  Round  RFE.  PRICE: $1.95 

0-150  VDC2%Round  RFE.  PRICE    [$1.95 

Elapsed  Time  Indicators.  Reads  to  9999.9.  NOW  AT  Zero.  PRICE;     $4.95 

METERS  PANEL  TYPE  WESTON  MODEL  1238  0-500  microamps  full  scale  calibrated  005  to  500 
roentgens/hours.  270  degree  scale  approx  3"  dia.  excellent  for  wavemeter  etc.  NEW  and  in  original 

boxes.  PRICE:  $1.95  ea.  or 3/$5.00 

FREQ.  METERS.  REED  TYPE.  48-52  cy.  and  58-62  cy,  NEW.  PRICE:     ea.  $4.95 

TS  323/UR  FREQ.  METER,  portable  crystal  controlled  heterodyne-type  instrument.  EXCELLENT 
COND.  SHPT.  WT.  35  lbs.  PRICE; . $74.95 

WINTRONIX  MODEL  850  INDUCED  WAVE  FORM  ANALYZER  This  unit,  In  conjunction  with 
your  present  oscilloscope,  permits  you  to  view  wave  forms  in  the  range  from  audio  thru  MHz  without 
any  direct  connection.  The  probe  is  simply  placed  over  the  tube  in  question  and  the  wave  form  is 
displayed  on  the  oscilloscope.  It  may  also  be  used  as  a  high  gain  amplifier  to  increase  scope  sensitivity. 
Excellent  for  T.V.,  radio,  amplifier,  and  transmitter  repair  and  maintenance.  BRAND  NEW,  with 
probe.  SHPT.  WT.  13  lbs.  PRICE:    ea.  $19.95 

DIODES  1  amp.  bullet  type  diodes  with  silver  leads  600  piv  @  1  amp.  10  for  $1.00  or     110  for  $10.00 

MAGNETIC  TYPE  TAPE  7/' by  2400  ft.  on  reels.  PRICE:  $1.50  ea.  or 2/$2.00 

#360  TEKTRONIX  WAVE  FORM  INDICATOR.  BANDWIDTH  DC  to  500  KC  SENSITIVITY 
.05/DIV.  50V. DIV.  waveforms  required  for  hor.  deflection.  SIZE:  4"  x  12"  x  14".  #160A  regulated 
power  supply  for  above  indicator.  SIZE;  4"  x  12"  x  14".  #162  wave  form  generator  for  above 
indicator.  Size  4"  x  12"  x  6",  SPECIAL  PRICE  FOR  ALL  3  UNITS.  SHPT.WT.  35  lbs.  PRICE.$1 25.00 
R511A  LOW  FREQ.  RECEIVER  190-550  KC  MODERN  Q5"erSHPT.  WT.  8  lbs.  :  $7.95  .  .2/$14.00 
NORTHERN  RADIO  #104  DEMODULATOR  FOR  TT.  PRICE: $9.95 

MODIFICATION  KIT  110896  TO  PROVIDE  OPERATION  OF  MODEL  14  TD  @  100  WPM  FOR 
GOVERNED  MOTORS.  NEW.  PRICE: $9.95 

POLAR  RELAYS  255A  PRICE:    $3/$5.0a 

VARIACS  GR.  -  V  -  .5.  5  amps.  NEW.  120  V  50-60  cys.  PRICE:    $9.95 

CAPACITORS 

65,000  MFD    5V 

30,000  MFD  10V 

25,000  MFD  25V 

20,000  MFD  30V 

40,000  MFD  10V 

PRICE:  3/$1.00or  10/$3.00 

ISOLATION  TRANSFORMER.  Input  1 1 5V  -  50-60  cy.  Output  125-126-1  27-1 28-1 29-1 30V  @ 
3amps.  SHPT.  WT.  30ibs.  PRICE: $7.95 


TRANSFORMER.  Input  1 10-1 15-1  20V  @  60  cy.  Output  12.6  @  10  amp  C.T.  PRICE: 


.  .  $4.95 


TDA-2  RTTY  TEST  SCOPE 

THE  SELMA  TELEGRAPH  DISTORTION  ANALYZER  TYPE  TDA-2  IS  A  SELF  CONTAINED 
PORTABLE  UNIT  DESIGNED  TO  MEASURE  BIAS  &  DISTORTION  OF  TELEGRAPH  START 
STOP  SIGNALS.  DISTORTION  IS  INDICATED  BY  VERTICAL  PIPS  DISPLAYED  IN  A 
RECTANGULAR  PATTERN  ON  THE  FACE  OF  A  CATHODE  RAY  TUBE.  MEASUREMENTS  CAN 
BE  MADE  WHILE  MACHINE  IS  OPERATING.  MEASUREMENTS  CAN  BE  MADE  ON  CIRCUITS 
OPERATING  AT  60,  75  or  100  WPM  on  20  or  60  ma  NEUTRAL  CIRCUITS  Or  30  ma  Polar 
CIRCUITS.  DISTORTION  MEASUREMENT  FROM  ZERO  TO  50%  with  an  accuracy  OF  PLUS  OR 
MINUS  2%  CAN  BE  MADE.  THE  SET  IS  PATCHED  IN  SERIES  WITH  THE  LOOP  &  DIRECT 
MEASUREMENTS  MADE.  NO  SPECIAL  SKILLS  REQUIRED  TO  MAKE  MEASUREMENTS 
AFTER  A  FEW  MINUTES  OF  PRACTICE.  SEE  YOUR  DISTORTION,  THEN  ADJUST  &  WATCH 
IT  DISAPPEAR.  PRICE: $34.50 

ALL  PRICES  ARE  F.O.B.  OUR  WAREHOUSE,  PHILADELPHIA,  PA.  ALL  MERCHANDISE 
DESCRIBED  ACCURATELY  TO  THE  BEST  OF  OUR  KNOWLEDGE.  YOUR  PURCHASE  MONEY 
REFUNDED  IF  NOT  SATISFIED.  TERMS  ARE  CASH.  MIN.  ORDER  $5.00 

SELECTRONICS  1  206  S.  NAPA  STREET  PHI  LADELPHIA,  PA.  19146  PHONE:  215  HO  8  7891 
ALL  MERCHANDISE  SUBJECT  TO  PRIOR  SALE. RFE-   Removed  From  Equipment.215  HO  8  4645 


msmms 


1206  S.  Napa  St. 
Phila.,Pa.  19146 

215-H08-4645 
•    or  215-H08-7891 
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Lie 


GUI 


Try  Any  of  These  Modern,  Comprehensive  License  Books  on  10-Day  FREE  Trial! 


NOVICE.CLASS 
LICENSE  STUDY  GUIDE 

Getting  a  Novice  license  is 
just  about  d$  edsf  as 
falling  oft  a  log-^with  th*s 
new  study  guida.   All   th« 

mystery  and  contusion  1% 
taken  out  of  fearr^tng  the 
theory  involved  m  the  FCC 
&XQrn.  It  is  simple  and 
logicaL  taking  the  basics 
of  eJectrkity  and  radio  and 
exposing  them  as  the 
really  simple  things  they 
are.  This  book  was  written  by  an  average 
ham  to  be  read  by  absolute  begjnnei'S.  It  is 
not  for  engineers,  nor  for  children,  but  for 
the  reader  with  the  equivalent  of  a  high 
school  education  and  the  Interest  to  think 
things  through.  The  theory  is  simple,  and 
there  Is  no  reason  why  anyone  cannot  get  an 
amateur  Novice  Jlcense  after  a  few  days 
study.  ?60  ppt. 
Order  N0.  5n     U.?S  hardboond ;  i3,tS  pap«r 

ADVANCED-CLASS 
LICENSE  STUDY  GUIDE 

Tens  all  you  need  to  know, 
with  complete,  thorough 
answers  to  aM  the 
questions  you'JI  find  in  ttw 
advanced-class  exams. 
The  only  book  ttiat  covers 
transistors  and  sidebands 
and  knowledge  of  both  is 
positively  required  to  pass 
the  exam.  Thorotiighly 
prepares  you  to  answer 
exam  questions  dealtng 
with  harmonics,  parasitic  oscillation^ 
oscillatorSr  feedback,  and  nreutrallialion; 
antennast  transmission  Hnes,  and  SWR; 
receiver  circuits;  transmitter  operation; 
and  transmitter  circuits  and  ad|u5tments. 
The  final  chapter  covers  measurements  of 
frequency,  modulation,  voltage,  resistance, 
etc.— things  you  need  to  know  to  operate 
legally  and  efficiently.  192  pps,,  73  ittus. 
Order  No,  S37     H.95  hardbound;  $3.95  paper 
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GENERAL-CLASS 
LICENSE  STUDY  GUIDE 

Teaches,  in  simple 
everyday  language,  the 
technical  aspects  of  ham 
radio  considered 
necessary  prerequisites  to 
passing  the  Genera  I -Class 
ex^m.  The  author  takes  a 
patient  and  personable 
approach,  yet  gets  right  to 
the  t>eart  of  the  technical 
questions  the  FCC  will  ask 
on  the  General  Class 
exam.  Each  question  Is  dealt  with  In- 
dividually, and  ttie  answers  are  explained  in 
depth,  but  at  a  level  that  can  be  easily  un- 
derstood by  relatively  Inexperienced, 
nontechnical  readers.  The  text  follows  the 
philosophy  that  (earning — not  memork^ 
ing — is  the  key  to  successfully  entering  the 
higher  grades  of  amateur  radio.  Pertinent 
facts  are  grouped  into  palatable  doses. 
Order  N  o.  55 1     U,  95  ha  r db  ou  nd ;  S5 .  95  pa  per 

HAM  RADIO  INCENTIVE 
LICENSING  GUIDE 

^1^  Get    Started    in    amateur 

radio — or  advance  to  a 
higher  class— with  the  aid 
of  this  new  book.  New  FCC 
rutes  now  In  effect  en- 
courage radio  amateurs  to 
learn  more  about  com- 
munications electronics 
and  therefore  become 
eligible  for  higt^r  class 
licenses     with     spec  tat 

"IffcrfagLiLU* operatmg  privileges.  This 

booh  contains  ttie  information  needed  to 
pass  all  the  t^m  license  exam s^Nov tee. 
Technician^  Conditional,  Advanced,  and 
Extra  Class.  Included  Are  study  sections  tor 
each  class,  from  learning  the  code  to 
equipment  and  operating  rule 
requirements.  Specific  question  and  an- 
swer sections  make  it  useful  to  all  hams  and 
would-be  Novices.  160  pps. 
Order  No.  469    S4.95  hardbound ;  $3,95  paper 


EXTRA-CLASS 
LICENSE  STUDY  GUIDE 

Although  written  ai  a 
Study  course  for  the  ham 
radio  enthLFSiast,  much  of 
ttve  content  in  this  prac- 
tical guide  covers  material 
needed  to  pass  ttie  FCC 
m^^  ^y^  IstCiass  Radio  telephone 
t/K      iZ-.*-    License    Exam,    Thus,    it 

has  a  great  deal  to  offer 

anyone  desiring  to  ad- 
vance his  knowledge  of  all 
kinds  of  radio  commgn^ 
icatlons  systems — modulation,  bandwidth, 
spurious  radiation^  sidebands,  transmission 
lines,  etc.  And  for  the  amateur  radio 
operator  who  aspires  to  become  one  of  the 
elite,  this  book  Is  a  musti  In  fact,  It's  the 
only  book  entirely  devoted  to  the  subiect. 
Begins  with  AC  DC  theory  and  winds  up 
with  RF  power  amps,  measurements,  and 
RTTY.  224  pps.i  162  lllus. 
Order  No.  M3    f7.9S  hardboi^nd;  $4.95  paper 

COMMERCIAL  FCC 
LICENSE  HANDBOOK 

A  new  and  unique  study 
guide  and  reference 
manual,  combining  theory 

.  ___.  and  applications  with  up- 

HCMH  ^^^-  f^-date  questions  and 
^  answers  lor  1st.  2nd,  and 
3rd  class  radloteleptione 
license  exams  plus 
broadcast  and  radar  en 
dorsements.  Everything 
you  need  to  know  Is  In 
cl  uded — com  p  I  ele  deta  i  I  ed 
answers  to  questions  on  any  subject  you 
may  be  asked  when  you  take  your  exam. 
Numerous  practical  examples  are  used  K» 
describe  the  various  principle*.  In  each 
case,  the  author  painstakingly  explains  the 
answers  to  questions  on  alt  subfects  In- 
cluded on  the  exams.  ThuSr  the  content  not 
only  tt>oroughly  prepares  you  for  any  exam, 
but  also  for  practical  reference.  432  pps. 
Order  No.  512    sa.95  hardbound/ 15.95  paper 


OTHER  HELPFUL  AMATEUR    RADIO  BOOKS    AVAILABLE    ON    FREE    10-DAY   TRIAL 


RTTY 
HANDBOOK 

Here  at  last  is  an  up-to- 
date,  all-in-one  handbook 
on  all  phases  of 
radioteletypfr— from  basic 
principles    through    the 

construction  of 

sophisticated  ec|ulF>ment 
and  test  apparatus.  In- 
cJudes  comptefe 
background  information 
on  how  arr^ateur  RTTY 
startedr  and  how  the  early 
Id^as  were  implemented.  Thorough  discus- 
sions of  the  various  popular  models  of 
printers  l*Ml  to  step-by -step  descriptions 
ot  rtow  to  bvlld  terminal  units  and  modify 
transmitters  and  receivers.  Also  dealt  with 
are  auto  start  equppment,  monttor  scopes, 
machine  interconnections,  AF&K  tone  gen- 
erators;  FCC  regufatlons  and  improving 
RTTY  reception.  320  pps. 
Order  No.  SfT  15,95  paptr 


SOLID-STATE  PROJECTS 
FOR  THE  EXPERIMENTER 


n 


63  projects  are  of  interest 
to  hams,  ranging  from  a 
simple  transistor  tester  to 
a  capacity  meter,  from  an 
electronic  ojunter  to  a 
ham  TV  receiver.  Contains 
small  construction 
proiects  the  average 
builder  can  put  together^ 
projects  using  readily- 
available  and  inexpensive 
^  ._  aolid'St ate  devices  which 
best  results  tor  the  least  In- 
There  are  circuits  for  a  noise 
clipper,  converters,  preamps*  IF  strlpSr 
filters,  pulse  generators,  an  IC  counter, 
transistor  tester,  and  a  completely  tran- 
sistorized copy  of  the  fabulous  Drake  2 B 
recefver!  Hams  and  experimenters  will 
find  audio  compressors,  transistor  power 
amps,  exciters  for  sideband,  etc  224  pps. 
Order  No.  591     &6.9S  hardbound;  U.tS  paper 


give    tt>e 
vestment 


104  HAM 

RADIO  PROJECTS 

Mere  IS  a  well- rounded 
assortment  of  devices* 
many  you'll  want  to  build 
and  use  in  your  shack. 
Particular  emphasis  has 
been  placed  on  tran- 
smitting  and  receiving 
gear.  Including 
fc  __^__^?Wi  modulators,       monitors, 

B^^**^        filters,    6FOs,    and    con- 
W  verlers.   In  addition,  ttiere 

^  are  projects  for  the  80*  40, 

and  15  meter  Novice;  A,  2,  iVi,  ^  meter,  and 
12^  MHi  for  Technician  classes.  In  all,  the 
10  categories  include  antenna  devices, 
audio  equipment,  CW  aids,  interference 
suppressors  and  eliminators,  power  sup 
plies,  preamps  and  preselectors,  receivers 
and  converters,  transmitters,  and  tran- 
smitter-receiver accessories.  A  lot  of  fun  for 
little  money.  \97  pps. 
Order  No.  44a     M.95  hardbound;  S3. 95  paper 


NO-RISK  COUPON...MAIL  TODAY! 


TAB  BOOKS,  Blue  Ridge  Summit,  Pa.  17214 

Please  send  me  the  following  books  on  FREE  TO-day  trIaL   (Please  specify  hardbound  or  paper  cover.) 

□  Please  invoice  on  FREE  10-day  trIaL        □  Send  FREE  Catalog. 

D  I  enclose  $ ._        □  573     D  551    D  543    □  527    □  469  D  582    □  597    □  591    □  468 
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ADDRESS. 


CITY 


STATE 


ZIP 


SAVE  POSTAGE  by  remlttirid  with  order.  If  paying  in  foreign  currency*  please  add  lO'^.  Pennsylvania  residents  must  add  6^'^  tax. 
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YOU  ASKED  US  TO  CONTINUE  OUR  SALE  SO  HERE  GOES  1945  PRICES  IN  1972 


TEK  80  vertical  plug  in  less  probe  ,..,.... 
TE  K  80  vertical  plug  m  with  probe  ....*,. 

TEK  TU2  test  load  plug  in 

TEK  53B  wide  band  calib  pre  amp    ,...,.. 
TEK  53Ddiff.  high  gain  calib  pre  amp    ,  ,  ,  , 

TEK  53/54K  fast  rise  calrb  pre  amp    . . , 

TEK '*G*' wide  band  diff.  calib  pre  amp    .    . 

TEK  ^'N'*  samplmgptug  m    ..,.., 

TEK '*P"  plug  miest  unit . 

TEK  "R*"  transistor  rise  time    

TE  K  1 2 1  wide  band  pre  amp  5  cps  to  1 2  Mc. 

TE  K  1 22  pre  amp  0.2  Hz.  to  40  k Hz 

TE  K  1 60A  power  supply    . 

TEK  161  pulse  gen 

TE  K  1 62  wave  form  gen,    . 

TEK  163  pulse  gen 

TEK  181  ttme  mark  gen.  . . 

TEK  190A  constant  amptifude  srg 

TE  K  360  scope  dc  to  500  kHz 
TEK  515  15  MH 2  scope  .  , 
H.P.  200CD  audio  osc,  .  .  . 
HP.  201CRaud*oosc,  .  .  . 
H.P,  202A  function  gen.  .  . 
H.P,  21 2A  pulse  gen.  ,  ,  .  , 
H;P.  340B  noise  fig.  meter 

HP.  350D  attenuator 

H.P.400DV.T.V,M , 

H.P.405BRd.c.dig.V,IVI. 

H.P.4T2AV.T.V,M 

H.P.416AratiomeTer  .,. 
H,P.417A  VHFdetecTor  . 
TS  419  sig,  gen.  same  as  H  P.  614A  900-21 00 


gen.  "iSS 


H  P.  430C  power  meter    .  . 
H.P.  505A  with  506A  tach  head 

H.P.522B  counter 

H.P.526C  period  mult.  .  .  . 
H.P.  608Dsig.  gen,  10-420  Mc.   .. 
H.P.  61 6A  sig.  gen.  1 800-4000  Mc 
H.?.  683C  sweep  osc.  2-4K  Mc.  . . 

H.P,  71 7A  Klystron  PS.  . 

G.E.  Cat  #64702010  halogen  teak  detector  with  probe 

...,., $95.00 

G.E.  Cat  ?i9892115G  current  limited  high  pot  tester 

0-3.5K  VAC $95.00 

FLUKE  800D.V.M. '. $50.00 

FLUKE  801  D.V.IVI. i $75.00 

FLUKE  803aC'dcD.V.M $125.00 


.  S25.00 
.  S35.00 
.  S25.00 
,  S50.0Q 
.  S 50.00 
.  $50.00 
.  S60.00 
^  S75.00 
,  S25.00 
.  $75,00 
.S1S.00 
.  $35.00 
.  350.00 
.S50.00 
$50.00 
.  $50.00 
.  S50  00 

kHz  -  50 
.  S75.00 
.$50/00 
S350-00 
$tOO,00 
SI  00.00 
.  $75.00 
.  $50.00 
$100.00 
.  $50.00 
.  $73.00 
,$50.00 
$195,00 
.  $50.00 
.  $95,00 

Mc. 

$150.00 
.  $35.00 
.  $75.00 
,  $75.00 
,  $35.00 
S  5  50. 00 
$150.00 
.  $95.00 
.  $35.00 


RUTHERFORD  87  pulse  gen $50  00 

RUTHERFORD  B7B  pulse  gen,  .  .  ,  . =$75.00 

ATLANTIC  res.  C500— 10  contamination  monitoring 


system  less  Thermocouples     ,  ,  .  .  . 

BALL AMTiNE  320  true  root  mean  SQ.  V.M, 
GE  RTSCH  CRB-4  complex  ratio  bridge  .  .  . 

GERTSCH  PT5  ratio  xmtr 

FR-6/U  freq.  meter  1 00-400  Mc  ........ 


.  $195.00 
.  .  $95.00 
,$150  00 

, .  S50.00 
.$150.00 


PEK  710A  short  arc  P-S .$125.00 


SI  50.00 

.$10.00 
.  $50.00 
.  .  $9.95 
$95.00 
.  $50.00 


E.SJ.SV194B  voltage  calibrator    

JAMES  KNIGHT  JKTO  series  1  Mcxtalosc. 

TS  14S  spectrum  analyser    ,  .  ,  .  , . 

R'77/ARC-3rcvr.  Lessxtals  ....._. 

ALLISON  LABS  359R  analyzer  _____ 

L&N  2430  Gaivo _ 

L&N   8662  port.  M,V,  thermocouple  bridge  —  doubfe 

slidewire     . , $75.00 

L&  rsr  standard  res.  10100100X11  Kfl  10  KnS35.00e 
RFL531  xial  imp.  meter  lessxtals  lOMcto  110Mc$95. 
SPRINGER  AR-16F  xtal.  calibrator  with  16  xtal 
controlled  frequencies  between  40.562  MHz  &  43.187 
NiHz.  Externally  modulated  1  kHi  with  ant.  output  & 


. .  $22.50 

,  .  $75.00 
.$350.00 
.  S  300.00 
.  .  $75.00 


BELL  &  HOWELL 
f/8  TELEPHOTO  LENS 

Ctjared  Ieiis«.  Focal  length 
y^'\  Completely  mounted  with 
iris  and  shutter.  ApproJt. 
weighE  25  lbs,  Exccllenr  con- 
dirion.  Price  $45.00 


IF 

YOU  DON'T  SEE  WHAT  YOU  NEED  WRITE 

ar 

ASK 

US.   WE    HAVE 

A    VAST    INVENTORY 

OF 

'    BEAUTIFUL   LAB 

EQPT,   we   ALSO  SELL 

OPTICS 

.  SEND  US  YOUR  REQUIREMENTS, 

schematic , 

DONNER  2102 wave  analyser  0-50  kHz  - 

BRUEL&  KJOER  1012  bfo  _ , 

SANBORN  670A  XY  recorder . 

FXR'S772A  osc.  1900-4000 Mc.    _  .  _  .  , 

SIERRA  158A  h.f.  wave  analyzer  with  2  probes  5—10 

PANORAMIC  LF'7A  tuning  head  2-40  Mc.     .  S100.00 
PANORAMIC  SG-1  sweep  gen.  40  cps -200  kHz  $100. 

PR  D  279  ratio  meter    _______     $50.00 

PR  D  650C  power  meter $50.00 

A.R.C.  202F  AM'FMsig.gen.  175-250  Mc,  .  .$100.00 
MICROWAVE  DEVICES  dummy  load,  Model  636NC 

50U0~3000  Mc.  600  watts  max.  NEW $75.00 

G.R.  761A  vibration  meter $75.00 

G.R,  1 021 P2  sig,  gen.  with  1021  Pi  P.S.  250-920  Mc. 

.$75.00 

G.R.  1203B  unit  osc.  65-500  Mc .$50,00 

G.R.  1231B  amp, &  null  det .  $25.00 

G.R.  1264A  P.S. $95.00 

G.R.  1482B  standard  ind.$25.00 

G.R,  I482E  standard  ind ._.,_......  $25.00 

G.R.  1482K  standard  ind $25.00 

G.R,  14S2L  standard  ind $25.00 

G,R.  i570AL  auto,  volt,  reg, ..  .  .  $95,00 

G.B.  1750A  sweep dr $75.00 

GRAY  2M-4B/U  wheatstone  bridge   . $75,00 


HrcH-QUflun 

COATED  COPY  LENSES 
Bausch  &  Lomb,  Taylor-Hobsoit 


Excellent  u&ed  f/4,5  lens  systems  with  8^4"  focal 
length  for  us«  in  copying,  enlarging,  proiecting. 
Cc^d  optics,  black  metal  barrels.  Handy  click  stops 
at    f/4,5,    f/5.6.    f/63.    f/8. 

Price  $22.50   each,  postpaid 

Wollensak  Raptar 

Same  as  ieos  above  but  with  cHck 
stops  at  f/4J.  f/5.6.  f/g,  f/ll, 
1/16.  f/22.  f/32. 

Pnce  $22.50  each,  postpaid 


ALL  MERCHANDISE  IN  EXCELLENT  CONDITION  •  MERCHANDISE  SHIPPED  FREIGHT  COLLECT 
SEND  CHECK  OR  MONEY  ORDER  WITH  ORDER  •  CALIFORNIA  RESIDENTS  ADD  S%  SALES  TAX 


C&H  Sales 

2176  E.  Colorado  Blvd.,  Pasadena,  California  91 107 

213-681-4925 
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for  thin  walletsl     - 

John  Meshna  Jr.  PO  Bx  62  E.  Lynn  MA  01904 

Phone  617-595-2275    All  material  plus  postage  or  shipping 
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BC  1031  PANADAPTER  450  470  kHz  "IF 

Operates  from  115V  AC  60  cycle.  Gov't 
cost  $300.  Our  price  $45  good,  used. 
Unused  factory  package  w/spare  tubes, 
book,  AC  cord $75 


MEMORY  CORE  STACK 

Complete  brand  new  memory 
w/diode  matrix,  65,  536  core, 
be  brand  new     


LASER  DIODE  3  WATT 

RCA  TA'2628  w/specs ... 


ROPE  MEMORY  MODULE 

From  APOLLO  project   


core  stack 
Appear  to 
.....$100 


$5 


$25 


1,000  mF  450V  CAPS 

For  photo  flash  or  linear  power  supplies 
$1.50  each 10/$12 


LASER  DISCHARGE  CAPS 

Brand  new  Laser  Storage  high  speed  dis- 
charge caps.  4GjL(F  at  3KV    each  $10 


I 


~-x 


UJUUfllO 


DIGITAL  READOUTS 

GE  Y4075  25V  Miniature 
$3  ©a.  10/$25 

GE  Y1938  24V  Standard 
$3  ea.  T0/$25 

RAY  CK  1905  Standard 
$3  ea,  rO/S25 

MAN  3  1.7V  Miniature 

$3.50  ea  10/$30 
GIANT  ALPHA  NUMERIC 

$3  ea.  l0/$25 


Our  newest  and  best  catalog  now  available  for  the  asking.  After  20  years  in  the  business, 
we  know  what  to  pick  and  choose  for  our  customers  and  our, current  catalog  offers  you 
the  finest  of  surplus  bargains  at  the  lowest  prices  as  always.  96  pages  of  Super  Mouth 
Watering  exo  tic  ma  terial  to  drool  over. 


Transistors,  brand  new. 


2N706 

2N1S17 

2N1711 

2N2152 

2N2218A 

2N2222 

2N2369A 

2N2907A 

2N3013 

2N305S 

2N3663 

MJ2250 

MJ2254  * 

2N5194 

TN-53 


factory  marked^ 

f  Fr 


400 


3W 
170W 


r 

500 

1,2W 

1«6W 

U2W 

1 15W 

200 

20W 

25W 

40W 

aoo 


250 
250 
500 
12S 
350 

700 


100 


P-G 

N-S 
P-G 


N-S 
N-5 
N-S 
P-S 
NtS 
N-S 
S-N 
N-S 
P-S 
F-S 
N-S 


Use 


VHF 
Pwr 
Pwr 


Sw 

Pwr 
Amp 
Pwr 
Pwr 

Amp 


Price 


4/1.00 

4/1,00 

3/1-00 

1.00 

3/1-00 

6/1.00 

3/1.00 

3/1.00 

3/1.00 

1.50 

50^ 


50< 
4/1.00 


SILCON  DIDOE  SPECIALS 


1  Amp  lOOOpiv  8/1,00 

2  Amp  1000  piv  6/1.00 
2  Amp  120O  piv  4/1.00 
lAmp  2000  piv  1.00 

I  Amp  3000  piv  1.25 


FULL  WAVE  BRIDGE  MODULE 

3   Amp        400  PIV  1. 00  """^^ 

3  Amp  1200  piv         1.35   *"**^ 


100/10,00 
100/14,00 
100/20.00 


Eo 


siw^ 


MAY  1972 
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♦  JEFF-TRONICS  ♦ 

USED  TEST  EQUIPMENT  VARIABLE  CAPACITORS 

\AH  checked  &  in  excellent  operating  condition.  ^^"^^P        / 

G-R  650- A  Impedance  Bridge      ..,,.-.,  $100.00  ^T    ^^mnutllin)^'  ^ 

Brush  BL-202  2-channet  chart  recorder    .  ,  ,  $40.00  r  '  i'^jllllllllllM    *  1^4 

Brush    SL-905  Amplifier,  single  channel.  ^^22221  .  B|m 

Matches  BL-202.  $20.00  M  mKKI^^  \    iT 

Brush  BL-932  DC  Amplifier  for  BL-202     .,  $27.50  } ^    ^^^HV  \  * 

Brush     BL'320     Universal    Analyzer,    DC    amp.    &  i^        |liS^B^t^;^4 

strain  9390  amp.     . >  *  «,  1.  ,  •  *  ,  -  S27.50 

Brush  RD-5616  Servo  Analyzer,  rncludes  DC  Amp-  170  pf.   max,,    1000  vdc.   spacing.    1   3/4"  sq.   x   2 

Hfier,    for    Brush    chart    recorder.    Rack    mount.      5/8"  Fong,  60e'  each,     ..-.,.  .2  for  $1,00 

BRAND  NEW $50.00 

HP  524-D  digital  counter  with  526'B  Time  interval 

plug  in - $375.00 

HP  526-B  Time  Interval  Plugnn  for  524-B,  C,  or  D 

North    Hills   Electronics  CS  120  Constant  Current 
Source.  0-1  microamp  to  10  ma.  in  decade  steps 

S 1 00  00 
EsteViine-Anaus  AwV^ordeV"^  P^:   P®"^   section     with   vernier   drive 

100,  500  me,  DC $75.00      ^^^^^y^^,^.;  '""®1  '^,^!?'/^     "^^  TTL        J"   ^ 

Digitec    OVM    mode!   ZI-212-B,   4   ranges,    2.    20,      ^^^     h,  x  1%  '  w.  x  3  3/8     1.  overaU.  60*^  each 

200,  1 000  vdc.  On  rack  panel $95.00      2  f or  _  _ _ -  . $1  UU 

Electro    Instruments    4000   DVM,    1    mv-   to    1000 

vdc.  Rack  mount ,,..,,<-.,,  $1 20.00 

Measurement  model  71  Square-wave  generator 

.$35.00 
iMeasurements  model  79-B  Pulse  Generator   $30.00  ^^^^^-^ 

Kartron  lOVDR  Shorted  Turns  Indicator,  for  small  ^^^^^■wrr'^^ 

Kay-Lab    (Kintel)    111BF    DC    Amplifier    in    459N 
rack  mount    ,.......»,..,,.....,,.  .  $40,00  2-sBctiQn,  B.C.  receiver  type,    1   section  100  pf.,  1 

Kay  Lab  (Kintel)  111C  DC  Amplifier,  portable  section  150  pf.,  plus  trimmer  capacitors  on  each 
• - $40.00      section.  1  3/8"  h.  x  2!4"  w.  x  234"  I,  overall.  60^ 

2-sections,  Hammarlund  HFD,  38  pf,  per  section, 
1000  vdc  spacing,  r/2"  h.  x  1"  w.  x  3  5/8"  L 
overall    i«iii,*i4i«i4  ti  *«i.»i««i>d...^i«wLi 


-^  -^ 


S  m^iilt 


«ax 


^ 


HUM  ID  1ST  AT,  Honeywell  H46B 1002-1.  Humidity 
controller.  Contains  nnjcroswitch,  closes  circuit 
on  decreasing  humidity.  A  third  switch  contact 
comes  out  to  a  rivet  to  which  you  can  solder,  so 
as  to  furnish  a  circuit  closing  on  increasing 
humidity.  1  7/8"  x  1  1/8"  x  3/1",  %'*  d,  x  %"  I. 
adjusting  shaft.  75^  each,  shpg  wt.  1  lb.  each 
3  for  . . $2,00 


IreVERBERATOR    unit,   as  used  In  automobile 

reverbs  &  other  applications.  2-5pring  type.  Unit 

Is    4*'    long.    With    diagram    of  romptete   reverb. 

$1.00  each 12  for  $10,00 

PLATE  TRANSFORMER,  1750-0-1750  volts/230 

ma.   or  more.    115  v.  60  Hz.  primary.   No   other 

data  avatlabie  as  this  ad  is  typed,  write  or  call  for 

additional  info.  Shpg.  wt.  70  lbs.  $20.00  ea, 

3  for  .  .  . -......,.,  $50,00 

Send  for  our  catalog  full  of  Surplus  Electronic  Parts  & 

All  orders  must  include  shipping  charges.  Minimum  order  $2.00 

FHOTOGRAFHY:   We  are  interested  in  trading  for  or  buying  cameras  and  photo  equipment  of  all 
types.  Let  us  know  what  you  have. 

We    are    distributors    for:    Hy-gain,    Mosley,    Cushcraft,    Premier   Chassis,    LMB,   Air-dux,   Keystone, 
Columbia  Wire,  Midland «  Regency,  Motorola,  HEP,  &  others. 

JEFF-TRONICS 


t,  and  Test  Equipment. 


4252  Pearl  Rd^ 


Cleveland,  Ohio  44109     216-749-4237 


LED 

NEON 

Incandescent 


ALPHA-NUMERIC 

7-SEGMENT 

READOUTS 


Buy  any  3  —  T^ke  10%   Dltcotint 

A  Foly  Piik  sxclustvel  Two  dtffer«n|  ty^ies.  Both 
compatible  with  SN7446,  Shf74«7,  SN744fl, 
$N747  5,  SN74dO  «nd  SK7419a  1C*s,  Both  with 
decimali,  O  to  9  numorali  and  10  letter*.  WJth 
spec«  &  hookups.  INCANDESCENT 

D    16-PIN    MICRO    MINIATURE 

Fits  Into  le  pin  dual  in  line  socket.  Life:  250*900 
hours.  Delivers  700- ft*  Lamberts  brltenei*  wjth 
5  voitt  d  mils  |»er  segment.  Characters  .362^'  H.  n 
,197^'  W  n    SOCKET  FOR  ABOVE  SOc  ea. 


D    9-PIN    TUBE   TYPE 

For  printed  circuit  board  or  locket.  Life: 
hours.  Delivers  dpOOO-ft<  Lamberts  with 
23  mils  per  sej^ment.  Characters  .47''  H.  x 

□  SOCKET FOK A ROVK — 


ioo»ooo 

5  volts 
.26"  W. 

-  SOc  efl. 


Type 

n  SN7400N 

D  SN7401N 

a  SN7402N 

a  SN7404N 

n  SN7405N 

Q  SN7410N 

Q  SN7420N 

a  SN7430N 

G  SN7440N 

D  SN7441H 

n  SN7442N 

D  SN744eN 

D  SN7447N 

G  SN7448N 

D  SN7472N 

n  SN7473N 

n  SN7474N 

n  SN7476N 

n  SN7481N 

n  SN74S3N 

a  SN7490N 

LJ  SK7491N 

a  SN7492N 

n  SN7493N 

a  SN7494N 

n  5N749SN 

D  SN749GN 

□  SN74121 
D  SN74123 

□  SN741S1 

□  SN741S2 
n  5N74192 
D  SN74193 


GIANT  SALE  ON  NEW  TTL 
TEXAS  A  NATIONAL  ICs 


Factory  GuarNint««df  Tested!  Marked! 

Circuit  Functions 

luad  2  input  gate 

A  SN74D0Nf  with  open  collector 
Ouad  2  input  NOR  gate   ...... 

Hex  inverter    ....,.....-...,, 

Hex  Inverter,  open  collector    .... 

Triple  3  input  NAND  gate   ...... 

Dual  4  Input  HAND  gate   ....... 

8  tnput  HAND  gate    ........... 

Dual  4  input  NAND  buffer   ...... 

BCD-to-declmal  decoder /driver   .  . 

BCD-to-decJmal  decoder    . 

BCD -to*7- segment  decoder/driver 
BCD-tO''7-segment  decoder/driver 
BCD'to-7-segment  decoder /driver 

J-K  Master  stave  flip  flop 

Dual  J*K  Master  slave  flip  flop    .  . 
Dual   D   triggered  flip  flop    ...... 

SN7473N,  with  preset   &  clear    . 
16  Bit  scratch  pad  MEMORY   .... 

4  Bit  binary   FULL  ADDER 

Decade  counter '  *   I  _   ^0|> 

8  Bit  shift  register  ^  .  .  .  , 
Divide  by  i2  counter  .  .  . 
4  Bit  binary  counter  .... 
4  Bit  shift  register     

4  Bit  right  shift  left  shift  reg,     ,  . 

5  Bit  shift  register     .,.,._... 

One  shot  multivibrator     , 

Dual  retrlg  1-s/multfv.  with  clear 

4  Bit  arithmetic  logic     

Look  ahead  carry  generator  ..... 
Up /down  decode  counter  ,«»».. 
Up /down  binary  courHter     


or 


fHoi 


dl 


If 


B  BRAND    NEW!  LINEAR 
□  702  HI    Gain,   DC  amp  TO- S 
G  703  RF-IF,  14  hookups.  TO-5    . 
□  709C  Operationai  Amp***    . 
a  7 IOC  Differential    Amp***    ... 
D711C  Memory,  Sense,  Amp***    , 
G  723a  Voltape  Regulator   *** 
n  TVR-2000    Ki-power  723  ♦•♦ 
d  741C  Frcq.  Comp.  709***    -  ,  .  . 
Q  74SC   Freq.   Adjustable  741*** 
G  709-709  Dual   709^s    fDIP)     . 
»  *  *Sliitf   1  HI  2nii  rli.oire,    Diiid  In  Lint?,  ' 


IC    AMPS 

.79 


Factory 
GuarJnt**ol 

Factory 

TmtUiil 


Buy  Any  3 
Take  10% 
Discount! 


D 
$2.49 


Teledyne 
Fairchild 


16-TRANSiSTOR 
STEREO    PRE-AMP 


a 


IC" 


LOW  NOJSEI  Type  739,  8  transistor  per  channel.  For 
magnetic  stereo  phono  and  tape  recording  devices. 
SOK  input  imp,,  20,000  input  gain.  Provides  RIAA 
band    shape.    Supply    volts:    6    to    I8V.    Dual    In  J.ine 


INTEGRATED  CIRCUIT  SOCKETS 

Buy  Any  3       D  14- Pin,   dual   in   line    $.45 


T3k6    M.  V  yp 

Discount! 


10% 


in 
dual    in    line 
or   10  pins 


Z99 


ALPHA-NUMERIC 

7.5EGMENT 

READOUTS 

Buy  any  3  Take  10  ?d    Discount 

Poly  Pak  exclusive!  Fluorescent  types^  MINl-T'and 
SLIM -7  tube  types  by  Tung-Sol  and  G.E.  for  porta- 
ble calculators^  etc.  Compatible  to  SN7446f7, 75,90 
and  SN74192.  Both  O-to-9  with  right  decimals, 
with  14  letters.  Readout  cotor  ^^blue-greeit''.  Fila^ 
ment   1.5  vac/dc  42  mils.  Segments,  25  VDC  4  m||s.< 

n    MINI-7  -  TUNG-SOL  DT-1705E 

Tube  size,    l^/j^"  high   x   .Tl''^   Character  size:   .3€0 
X  ,570''.  lO  pins.         n    SOCKET  FOR  ABOVE  —  SOc 

n    SLIM-7  -  G-E.  Y-4075 

Tube 
.40''. 


size,    1,6"    X    .375",   Character    »Jze!    .20''    « 
Nine  2"  leads.  O    SOCKET  FOR  ABOVE 50c 


7-SEGMENT 

ALPHA-NUMERIC 

LED    READOUT 


0'9nufTil3ers 
andSN7447 


and   9  tetters.   Compatible   wtfhSN744ef 


dual  in  line 

20-mHs. 


7 -segment    BCD    IC    drivers. 


sockets*   Only    %    x    V4    k    Vi 


Snaps  into 
Specs:  5V 


a    SOCKET  FOR  ABOVE  —  50c  ea. 


NATIONAL — SIGNETIC 
PHASE  LOCK  LOOPS  (VCO's) 

Buy  3  —  Take  10^« 

D    LM-5S5  Building  block $4.50 

Q    5E-566  Tone  generator    ......    4.50 

n    SE-567  Touch  tone  decoding     ,  ,    4.50 

State   1st,  2nd^  tihoice  case ^TO-5  or  DIP 


4.50 


AtLEN    BRADLEY'S 'TRANSISTOR' POTS 

Ohms  Type  h\   Screwdriver  adjust.  Afiy 

DlOO  p  500    n2.5K  n20R  □  lOOK  Q  500K      2  fOrl 


□  200  a  1,0KD5.0K  a2SK   D2OOK  D  1  Meg 
0  250  Dz.OKDlOK    QSOK   D250K  n  2  Meg 


I 


'MICRO-POTS' 

2  for  $1 


Ohms 
D  100 
D250 

a  $00 


n  1  OK 

n2.SK 
□  5,0K 


Type  G*  1/2'^'  diu.  n 
1/2"  liljrh.  Mounts  l/l" 
hole^  with  shaft,  lint'jir, 
imnier.s  ion -proof  high 

D  lOK  a  lOOK  □  I  Meg. 
D  2SK  D  2SOK  a  2  Meg, 
n  SOK   D  500K   D  5  Meg. 


COUNTING 
SYSTEM 


Includes  SN74  9  0,  dec- 
ade counter,  SN7475- 
latch,  SN7441  BCD  de- 
coder driver,  0-'to-9 
Nixie  tubej  socket  & 
instructions. 


TB?W 


EPOXY  SILICON 
RECTIFIERS  *microitiirti 


PIV 

50 
100 

200 

400 
GOO 

eoo 
1000 


2Amp  i#        2Anip 

n».os 


3<Afnp 


45 


HIGH  VOLT  1AMP 

P/V       SALE 

n  2000*  1.00 


n  3000 

n  4000 

□  5000 
a  6000 

□  8000 


1.35 

1,65 
2.25 
2.d6 
3.50 


G  10000  3.95 


3.88 


3  for 
$10 


WESTINaHOUSC 


n  SOLID    STATE 
AM-FM    TUNER 

FM  8  8-10  8mhz  &  AM  55  0- 
ISOOkcs.  Sensitive  2%  x  2V4 
X  IV2"  module.  Can  be  used 
with  lO.Tmc  &  45  5kcs  IF 
strips  &  any  hi-fi  amp.  F.C.r 
wired.  4 -gang  variable  sup- 
ply voltage  9V  6  mils,  Varac- 
tor  diode  lor  AFC.  Schematics. 


V 


FAIROHILD   ''VISIBLE''   LED's 

Buy  3  —  Take  10%   Dtscountl 

Color:  Red,  For  readouts,  panel 
liRhts,  etc.  TO- 18  case. 


G-AMP 
FULL  WAVE 
BRIDGES 


J*H\ 

S\\.K 

u 

50 

S.B8 

a 

100 

.99 

n 

200 

1,25 

400 
BOO 

soo 

1000 


T5t  CATAtaG  on  Fiber  Optics,  '\C%\  Semrs.  Parts 

POLY  PAKS 


Terms;  add  postage^  cod's  25  %.  Rated:  net  30 
Phono  Orders:  Wakefield,  Masa.   (617)   245-3829 
Retail:  211  Albion  St,„  Wakefield*  Mass* 
C.O.D/S    MAY    BE   PHONED    IN 

P.O.BOX  d42A.  LYNNri£LD»  MASS.  01040 


aSR4     SI. 49 

O  866     *  '  ^  '  -  -    3,95 

'    7.9S 


READER  SERVICE 

Please  either  tear  out  this  list  of  advertisers  and  send 
U  in   to    73  with   as  many    boxes  checked   off  as  you 
would  like  to  see  brochures,  data  sheets  or  catalogs  ,  .  . 
or  else  make  a  copy  and  send  that  in. 
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^Reader  Service  inquiries  not  solicited.  Correspond  di- 
rectly to  company. 


Mail  to:   73  INC,  PETERBOROUGH  NH  03458 

PLEASE  PRINT  OR  TYPE 


Name 


Call 


Address 


Zip  , 


128 


PROPAGATION  CHART 
J.  H,  Nelson 
Good  (Open),  Fair  (D),  Poor  (0) 


May  1972 


SUN        MON        TUES        WED        THUR         FSI 


SAT 


15 


28 


22 
29 


2 
9 
16 

23 
30 


3     4 

5     6 

10    11 

12    13 

17    18    19  g^ 


24  {25}  26    21 


m 


EASTERN    UNITED    STATES    TO: 


GMT:    00      02      04      06 


08 


10 


12        14 


16 


ia 


20       22 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL  ZONE 


ENGLAND 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINES 


PUERTO  RJCC 


SOUTH  AFRICA 


U.S.S.  R, 


WEST  COAST 


14 


21 


\A 


21 


14 


\A 


14 


74 


14 


14 


t4 


7B 


t4A 


14 


14 


14 


14 


14 


7B 


7A 


J4 


14 


14 


14 


7A 


14 


14 


7A 


2A. 


7B 


7A 


m. 


liK 


J—^^ 


14 


7B 


7B 


7fi_ 


7B 


7H 


7B 


JM. 


7S 


7A 


7B 


7B 


J3. 


14 


7B 


14 


14 


14 


14 


ja. 


7A 


14 


14 


14 


14 


.IM. 


14 


Jl. 


14 


14 


14 


14 


2A. 


21 


14 


14A 


M. 


14 


A3l. 


14 


21 


14 


14 


21 


14 


Ji^Ji 


Jl. 


21 


14 


21 


2A. 


14 


2K 


ii. 


14 


21 


14 


14 


14 


14 


21. 


2A. 


iA. 


14 


14 


14 


14 


JA. 


21 


14 


21 


M^ 


2L^ 


14 


Jl. 


M. 


J^ 


14 


14 


70 


14 


CENTRAL    UNITED    STATES    TO: 


ALASKA 

14 

14 

7 

7 

7A 

14 

14 

ARGENTINA 

21 

14A 

14 

14 

14 

14 

14 

21 

21 

AUSTRALIA 

U 

14 

7A 

7B 

7 

7 

7 

7 

14 

CAMAL  ZONE 

21 

14 

7A 

7A 

14 

14 

14A 

2T 

ENGLAND 

7A 

7 

7 

7A 

14 

14 

14 

HAWAII 

14 

14 

7 

7 

14 

14 

14 

l»OIA 

14 

14 

7B 

7B 

7B 

7B 

7B 

14 

14 

14 

JAPAN 

14 

f4 

78 

7B 

7 

7 

7 

7A 

14 

MtXiCO 

14 

7 

7 

7 

7A 

14 

14 

PHILIPPINES 

14 

14 

7B 

7B 

7B 

7B 

7 

7 

7 

14 

PUERTO  RICO 

14 

7A 

7A 

14 

14 

14 

14     j 

14A 

SOUTH  AFRICA 

7a 

7 

7B 

76 

14 

14 

14 

14 

14 

U.  S.  S,  R, 

7 

7 

7 

7A 

14 

14 

14 

7B 

WESTE 

Rh 

^ 

UNO 

ED 

S7 

s 

TO: 

ATE! 

ALASKA 

14 

14 

14 

7 

7 

7 

7 

7A 

14 

ARGENTINA 

21 

2t 

14 

14     , 

7 

7 

14 

14 

14A 

21 

2^ 

AUSTRALIA 

21 

21 

21 

14 

14 

7A 

7 

7 

14 

14A 

CAMAL  ZOf^E 

21 

14A 

14 

7 

7 

14 

14 

2t 

21 

ENGLAND 

7 

7 

7 

7 

7 

7 

7A 

14 

14 

HAWAII 

21 

21 

21 

?4 

14 

7A 

7 

14 

14 

21 

IMDIA 

f4 

14 

14 

7A 

7B 

7B 

7B 

70 

14 

14 

14 

JAPAN 

14 

14 

14 

14 

7A 

7 

7 

7 

7A 

14 

14 

MEXICO 

IL 

M 

,ji^ 

7 

7 

7A 

14 

14 

14 

PNILIPPINES 

1A 

fJi 

iA 

14 

7Jl 

T« 

J 

7 

Jl_ 

14 

PUERTO  RICO 

14A 

14 

7A 

7 

7 

14 

14 

14 

J4 

SOUTH  AFRICA 

n 

7 

7 

7B 

7e 

7? 

t4 

14 

14 

146 

U.  S.  S.  R. 

7 

7 

7 

7 

7 

7 

14 

14 

78 

EAST  COAST 

14A 

14 

7A 

7 

7 

7 

14 

14 

T« 

14 

A  =  Next  higher  frequency  may  be  useful  aiso^ 
B  =  Difficult  circuit  this  period. 


73  MAGAZINE 


For  over  30  years 


TYPE  900  A 


TYPE  901 


Either  type,  for  transmitter  or  receiver 

Postpaid  in  U.S.A. 

Specify  crystal  type,  equipment  make  and 
desired  frequency,  transmit  or  receive. 


For  amateur  two  meter  FM  use  in  Regency,  Varitronics,  Standard 
Drake,  Tempo,  Swan,  Galaxy,  Trio,  Sonar,  Clegg,  Linear  SBE. 

GE,  Motorola,  RCA,  oven  use  $4.95.  Gladding  $7.95 


rj^i 

•5i^ 

^ 

m 

lect;ronicsJnc. 

P.O.  Box  7127-  Fort;  Lauderdale.  Florida  -33304 
Tel:  305-666-8416  or 306-847-1181 


V.' 


^  Larsen  Antennas 


the  mobile  antenna 


that  lets  you 

hear  the 
difference! 


n6W...  A  leader  in 
the  commercial  V.H.F. 
Communications  Field.  .  . 
Now  available  for  Amateurs, 


When  you  double  your  power  you  expect  a  more  solid  QSO  .  .  .  more  ability 
to  cut  through  and  to  hear  and  be  heard,  With  Larsen  Antennas  you  get  3db 
gain  or  better.  Mobile  to  mobile  (no  repeater)  that's  a  6db  system  gain  . . . 
equivalent  to  quadrupling  your  power.  In  no  other  way  can  you  get  so  much 
for  your  money. 

High  Band  Gain  Antenna    (144  MHz)  UHF  Gain  Antenna     (420-450  MHz) 

■  3db  +  gain  on  transmit  over  1/4  wave  whip  ■  CoMinear  design  for  greatest  efficiency 

■  V.S.W.R,  less  than  L3  to  1  ■  Fiili  5db  gain  over  1/4  wave  whip 

■  Handles  fuh  100  w.  continuous  ■  V.S.W.R.  less  than  1.3  to  1 

■  Covers  entire  band.  Just  cut  whip  to  desired  frequrnicy.  ■  Lowest  silhouette  .  .  .  least  wind  drag 

Every  Larsen  Antenna  is  fully  guaranteed-  They  are  built  to  the  highest 
commercial  standards  and  to  take  the  roughest  usage.  All  whips  are  stainless 
steel,  silver  plated  for  greatest  radiation  efficiency.  Models  available  to  fit 
every  type  of  mount  with  no  special  adaptors  required. 


ORDER  YOURS  TODAY 

Amateur  Net $24.50  postpaid 

to  fit  vour  mount.  Specify 
make  or  type  you  wiJI  use, 

Antenrkd  also  available  complete 
with  moum  and  co-ax.  Write 
for  faci  sheet. 

Fu/f  fact  sheet  aval  fable  on  request 


Larse 
Electron! 


11611  N.E.  50th  Ave. 


S,  INC. 

Vancouver,  Wash.  98665 


For  fastest  service  send  orders  to: 
P,0.  BoK  1686  -  Vancouver,  WA  98663 


